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(54) FUEL CELL 

(57)AbstraGt: 

PURPOSE: To let fuel and the like uniformly flow in 
respective laminated bodies, facilitate its installation, and 
make the fuel cell small in size in the fuel cell equipped with 
a plurality of the laminated bodies. 

CONSTITUTION: The fuel cell 10 is made up of laminated 
bodies 1 2A through 1 2D where suction and exhaust 
passages for fuel and the like are formed in the direction of 
lamination, a suction and exhaust member 40 for fuel and 
the like, which supplies with and empties of fuel and the like 
for the laminated bodies 1 2A through 1 2D out of holding 
surfaces held by the laminated bodies 12A through 12D, an 
upper case 80 and a lower case 90 which form a housing 
container for the laminated bodies 1 2A through 1 2D, and of 
a pressing mechanism 110 pressing the laminated bodies 
12A through 12D in the direction of lamination. The suction 
and exhaust passages to the respective laminated bodies 
1 2A through 1 2D in the suction and exhaust member 40 for 
fuel and like, are formed in an identical shape. This 
constitution thereby enable fuel and the like to uniformly 
flow into the respective laminated bodies 1 2A through 1 2D. 
Besides, it is good enough that the suction and exhaust 
member 40 for fuel and the like is only connected with a 
fuel suction and exhaust means and the like, installation is 
thereby facilitated, and the fuel cell can be made small in size 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell equipped with the fuel feeding-and-discarding member which 
prepared the hole which is the fuel cell equipped with two or more layered products 
which come to carry out the laminating of the cell, is pinched by said two or more 
layered products, and performs the feeding and discarding of a fuel system to these 
two or more layered products at least in the contact section with these two or more 
layered products. 

[Claim 2] The fuel cell according to claim 1 with which the contact section with said 
fuel feeding-and-discarding member of two or more of said layered products is the 
laminating edge of this layered product, and these two or more layered products were 
respectively equipped with the feeding-and-discarding passage of the fiiel system of 
the direction of a laminating. 

[Claim 3] The fuel cell [ equipped with the holddown member which fixes said fuel 
feeding-and-discarding member and said layered product as 1 rigidity object ] 
according to claim 1 or 2. 

[Claim 4] The fuel cell [ equipped with a pressurization means to be formed in a 
contact edge with the each feeding-and-discarding member of said fuel of two or 
more of said layered products, and the laminating edge of the opposite side, and to 
pressurize these two or more layered products respectively in the direction of a 
laminating ] according to claim 2 or 3. 

[Claim 5] The fuel cell according to claim 2 or 3 which arranges these two or more 
layered products, and becomes about the electric polarity of each laminating edge of 
two or more of said layered products in contact with said fuel feeding-and-discarding 
member so that it may differ from the electric polarity of the laminating edge of the 
layered product which confronts each other on both sides of this fuel 
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feeding-and-discarding member. 

[Claim 6] The fuel cell [ equipped with the frictional resistance reduction means which 
makes small frictional resistance committed in the contact section of this layered 
product, or the contact section of this holddown member in case this layered product 
is moved to a part of contact section with said holddown member of said layered 
product, or contact section / at least / with this layered product of this holddown 
member, where this holddown member is contacted ] according to claim 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.***^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel cell equipped with two or 
more layered products which come to carry out the laminating of the cell in detail 
about a fuel cell. 
[0002] 

[Description of the Prior Art] The electromotive force per cell by the electrochemical 
reaction performed with a fuel cell is as low as 1 .23V (nominal voltage) in the fuel cell 
which uses hydrogen and oxygen as a fuel For this reason, the laminating of many 
cells is carried out and the fuel cell is usually constituted. In the fuel cell which comes 
to carry out a laminating, such a cell Rather than it carries out the laminating of a 
number required to obtain desired power since the precision of the laminating appears 
as internal resistance of all the cells and considers as one layered product A required 
number of cells can be equally divided into plurality, it can consider as two or more 
layered products, the direction which connects electrically to a serial the power 
obtained from two or more of these layered products can make precision of a 
laminating high easily, and a fuel cell with small internal resistance can be obtained 
easily. 

[0003] Moreover, if the laminating of a number required to obtain desired power of all 
the cells is carried out and it is one layered product, laminating lay length will become 
long and it will become difficult to carry out the ♦* style of the fuel etc. to each cell 
which constitutes a layered product equally. If it considers as two or more layered 
products also in this case, since the ^ style of the fuel can be carried out equally 
comparatively easily, an efficient fuel cell can be obtained easily. 
[0004] What arranges the layered product of every two length in juxtaposition for such 
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a reason as a fuel cell which consists of two or more layered products conventionally 
in order that internal resistance may obtain a small efficient fuel cell easily, and is 
fixed with an up-and-down end plate, the things (for example. JP,5-89901.A etc.) 
which put the layered product of every four length (for example, JP,5-47407,A, 
JP,3-205766,A, etc.) on juxtaposition, and are fixed with an up-and-down end plate 
are proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the fuel cell which consists of 
two or more such layered products, since feeding and discarding, such as a fuel, 
needed to be performed for every layered product, while piping for feeding and 
discarding, such as a fuel, also had to be installed for every layered product and 
installation of piping for feeding and discarding became complicated, there was a 
problem that equipment was enlarged. 

[0006] In order to solve this problem, the fuel cells (for example, JP,5-109425,A etc.) 
which come to attach in one side of the laminating edge of a layered product the 
connection unit which equipped the interior with the passage used for feeding and 
discarding, such as a fuel, were also proposed, but since two or more layered products 
were connected to series by the connection unit attached in each layered product, it 
became difficult to carry out the ** style of the fuel etc. to each layered product 
equally, and there was a problem that where of the operation effectiveness of a fuel 
cell falls. In the fuel cell with which the ^ style of the fuel etc. is not equally carried 
out to each layered product, since the pressure and the amount of supply of a fuel etc. 
differ from each other for every layered product, each layered products of all are not 
operated on suitable conditions, but a layered product with low operation 
effectiveness arises, and the operation effectiveness as the whole fiiel cell is reduced. 
[0007] Moreover, in the fuel cell using this connection unit, since two or more layered 
products were only connected to series by the connection unit attached in each 
layered product, when carried in a car etc., the layered product shifted by vibration 
which a car produces, fuel gas, cooling water, etc. leaked and there was a problem of 
the member which constitutes the layered product by the impact load suffering a loss. 
Although the attachment structures (for example, JP,5-82153.A etc.) which some 
fixing metal is incurvated and make elastic deformation possible were proposed to the 
problem based on vibration which such a car produces, since installation by fixing 
metal is required and spacing between layered products needed to be carried out for 
every layered product more than the amplitude of vibration, there was a problem that 
a tooth space required for installation of a fuel cell became large. 
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[0008] The fuel cell of this invention made installation easy, and took the next 
configuration for the purpose of attaining a miniaturization while it solved such a 
problem and carried out the style of the fuel etc. to each layered product equally. 
[0009] 

[Means for Solving the Problem] The fuel cell of this invention is a fuel cell equipped 
with two or more layered products which come to carry out the laminating of the cell, 
is pinched by said two or more layered products, and makes it a summary to have had 
the fuel feeding-and-discarding member which prepared the hole which performs the 
feeding and discarding of a fuel system to these two or more layered products at least 
in the contact section with these two or more layered products. 
[0010] Here, in said fuel cell, the contact section with said fuel feeding-and-discarding 
member of two or more of said layered products is the laminating edge of this layered 
product, and it can also consider as the configuration these two or more layered 
products of whose were respectively equipped with the feeding-and-discarding 
passage of the fuel system of the direction of a laminating. Moreover in said fuel cell, 
it can also consider as the configuration equipped with the holddown member which 
fixes said fuel feeding-and-discarding member and said layered product as 1 rigidity 
object. Or in said fuel cell, it is prepared in a contact edge with the each 
feeding-and-discarding member of said fuel of two or more of said layered products, 
and the laminating edge of the opposite side, and can also consider as the 
configuration equipped with a pressurization means to pressurize these two or more 
layered products respectively in the direction of a laminating. Furthermore, in said fuel 
cell, the electric polarity of each laminating edge of two or more of said layered 
products in contact with said fuel feeding-and-discarding member can also be 
considered as the configuration which arranges these two or more layered products, 
and becomes so that it may differ from the electric polarity of the laminating edge of 
the layered product which confronts each other on both sides of this fuel 
feeding-and-discarding member. Or in said combustion cell, where this holddown 
member is contacted, in case this layered product is moved to a part of contact 
section with said holddown member of said layered product, or contact section [ at 
least ] with this layered product of this holddown member, it can also consider as a 
configuration equipped with the frictional resistance reduction means which makes 
small frictional resistance committed in the contact section of this layered product, or 
the contact section of this holddown member. 
[0011] 

[Function] The fuel cell of this invention constituted as mentioned above performs the 
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feeding and discarding of a fuel system to two or more layered products at least from 
the hole with which the fuel feeding-and-discarding member pinched by two or more 
layered products was prepared in the contact section with two or more of these 
layered products. Consequently, it is not necessary to connect piping for the feeding 
and discarding of a fuel for every layered product, and a fuel cell becomes small. 
[0012] In a fuel cell according to claim 2, a fuel feeding-and-discarding member 
performs the feeding and discarding of a fuel system to the feeding-and-discarding 
passage of the fuel system of the direction of a laminating of a layered product from 
the laminating edge of a layered product. 

[0013] In a fuel cell according to claim 3, it makes It possible to deal with a fuel cell as 
1 rigidity object by fixing a Hiel feeding-and-discarding member and a layered product 
as 1 rigidity object by the holddown member. 

[0014] In a fuel cell according to claim A, a pressurization means pressurizes a layered 
product in the direction of a laminating from a contact edge with the fuel 
feeding-and-discarding member of a layered product, and the laminating edge of the 
opposite side. 

[0015] In a fuel cell according to claim 5, each layered product is electrically 
connectable with a serial easily by making the electric polarity of each laminating edge 
of two or more layered products in contact with a fuel feeding-and-discarding 
member into a different polarity. 

[0016] In a fuel cell according to claim 6, where a holddown member is contacted, in 
case the frictional resistance reduction means formed in a part of contact surface 
with the holddown member of a layered product or contact surface [ at least ] with 
the layered product of a holddown member moves a layered product, frictional 
resistance committed in the contact section of a layered product or the contact 
section of a holddown member is made small. 
[0017] 

[Example] In order to clarify further a configuration and an operation of this invention 
explained above, the suitable example of this invention is explained below. Drawing 1 is 
an explanatory view which illustrates the outline of the fuel cell 10 which is one 
suitable example of this invention. 

[0018] A fuel cell 10 consists of feeding-and-discarding members 40, such as a fuel 
which performs feeding and discarding, such as a fuel to four layered products 
12A-12D which carry out the laminating of the cell and become, and these layered 
products 1 2A-1 2D, the upper housing 80 and lower housing 90 which form the 
stowage container of layered products 12A-12D, and a pressurization device 110 in 
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which the pressure of the direction of a laminating is applied to layered products 
12A-12D so that it may illustrate. Each configuration member is explained below. 
[0019] Drawing 2 is a perspective view which illustrates the outline of the 
configuration of the cell 13 which constitutes layered products 12A-12D. and the 
cooling member 30. A cell 1 3 is a cell of a polymer electrolyte fuel cell, and it consists 
of an electrolyte membrane 14, two gas diffusion electrodes 16 which form sandwich 
structure on both sides of this electrolyte membrane 14 from both sides, and two 
collectors 20 which pinch this sandwich structure from both sides so that it may 
illustrate. 

[0020] Electrolyte membranes 14 are 100 micrometers in polymeric materials, for 
example, thickness formed of fluororesin, and 200-micrometer ion exchange 
membrane, and show good electrical conductivity according to a damp or wet 
condition. Both two gas diffusion electrodes 1 6 are formed of the carbon cross woven 
with the yarn which consists of a carbon fiber. The carbon powder which supported 
the alloy which consists of the platinum as a catalyst or platinum, and other metals is 
scoured in the front face and clearance by the side of the electrolyte membrane 14 of 
this carbon cross. This electrolyte membrane 14 and two gas diffusion electrodes 16 
After two gas diffusion electrodes 16 have considered as sandwich structure on both 
sides of an electrolyte membrane 14 100 degrees C cannot be found and 160 degrees 
C is 110 degrees C thru/or 130 degrees C in temperature preferably. 1 — MPa {10.2 
kgf/cm2} thru/or 20 — MPa(s) {204 kgf/cm2} ~ desirable — 8 — MPa(s) {82 
kgf/cm2} thru/or 15 — it is joined by the hot pressing which the pressure of MPa(s) 
(1 53 kgf/cm2} is made to act, and is Joined. 

[0021] The collector 20 is formed with the substantia-compacta carbon which 
compressed and carried out eburnation of the carbon and it presupposed gas 
un-penetrating. The field (laminating side) in contact with the gas diffusion electrode 
1 6 of a collector 20 is formed in the shape of a square, and the cooling water holes 21 
and 22 with a circular cross section are formed in up both the corners in drawing of 
this field. When these cooling water holes 21 and 22 form a layered product, they form 
the passage of the cooling water which penetrates a layered product in the direction 
of a laminating. Moreover, the holes (fuel gas hole) 23 and 24 of a long and slender pair 
and the holes (oxidation gas eye) 25 and 26 of a pair are formed near the edge of each 
side of the laminating side of a collector 20 along the side. When these fuel gas holes 
23 and 24 and the oxidation gas eyes 25 and 26 form a layered product, they form the 
passage which penetrates the layered product of the oxidation gas containing the fuel 
gas containing hydrogen, and oxygen in the direction of a laminating. 
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[0022] Two or more slots 27 parallel to the longitudinal direction of the fuel gas hole 

23 of a pair and the oxidation gas eyes 25 and 26 of the pair which connects between 

24 are formed in one side (rear face in drawing) of the laminating side of a collector 20, 
and the oxidation gas eye 25 of a pair and the slot 28 which connects between 26 are 
formed in another side (screen in drawing) of a laminating side. This slot 27 and slot 28 
lie at right angles, and the passage of oxidation gas or fuel gas is made on the front 
face of a gas diffusion electrode 16, respectively. In addition, a collector 20 is arranged 
so that a slot 27 and a slot 28 may confront each other on both sides of an electrolyte 
membrane 14 and a gas diffusion electrode 16. 

[0023] The cooling member 30 is formed with the same substantia-compacta carbon 
as a collector 20. The cooling water holes 31 and 32, the fuel gas holes 33 and 34. and 
the oxidation gas eyes 35 and 36 of the same configuration are formed in the same 
location as the cooling water holes 21 and 22, the fuel gas holes 23 and 24, and the 
oxidation gas eyes 25 and 26 which were formed in the laminating side of a collector 
20 in the laminating side of the cooling member 30. The cooling water holes 31 and 32 
form the passage of cooling water with the cooling water holes 21 and 22 of a 
collector 20. and the fuel gas holes 33 and 34 and the oxidation gas eyes 35 and 36 
form the passage of fuel gas and oxidation gas with the fuel gas holes 23 and 24 and 
the oxidation gas eyes 25 and 26 of a collector 20. Moreover, the meandering slot 38 
from the cooling water hole 31 to the cooling water hole 32 is formed in one side 
(screen in drawing) of the laminating side of the cooling member 30 with the rib 37. 
This slot 38 forms the path of cooling water in respect of the laminating in which the 
slot on the collector (not shown) in which either a slot 27 or the slot 28 is not formed 
is not formed. 

[0024] In this way, the laminating of the cooling member 30 is carried out to the 
constituted cell 13, and layered products 12A-12D are formed. Under the present 
circumstances, the ratio in the layered product of a cell 13 and the cooling member 30 
becomes settled according to conditions, such as calorific value of a cell 13, 
temperature of cooling water, and a flow rate of cooling water. In the example, the 
laminating of a cell 13 and the cooling member 30 was carried out by the ratio of 3:1, 
and layered products 12A-12D were formed. 

[0025] Drawing 3 is a perspective view which illustrates a general view of the 
feeding-and-discarding members 40. such as a fuel. The explanatory view in which 
drawing 4 illustrated the passage for supply of the fuel gas of the 
feeding-and-discarding members 40, such as a fuel, the explanatory view in which 
drawing 5 illustrated the passage for discharge of the fuel gas of the 
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feeding-and-discarding members 40. such as a fuel, and drawing 6 are the explanatory 
views which illustrated the passage for supply and the passage for discharge of 
oxidation gas of the feeding-and-discarding members 40, such as a fuel. Moreover, 
drawing 7 , drawing 8 , drawing 9 , and drawing 10 are A-A line sectional views of the 
feeding-and-discarding member 40, such as a fuel shown in drawing 3 , a B-B line 
sectional view, a C-C line sectional view, and D-D line sectional view. 
[0026] The feeding-and-discarding members 40, such as a fuel, are formed In the 
rectangular parallelepiped configuration of aluminum. The feeding-and-discarding 
members 40, such as this fuel, are members which return the exhaust gas and the 
cooling water by the side of the exhaust gas by the side of the fuel gas discharged 
from layered products 1 2A-1 2D, and oxidation gas to fuel gas feeding-and-discarding 
equipment, oxidation gas feeding-and-discarding equipment, and cooling water 
feeding-and-discarding equipment while supplying the fuel gas, the oxidation gas, and 
the cooling water from the fuel gas feeding-and-discarding equipment which is not 
illustrated, oxidation gas feeding-and-discarding equipment, and cooling water 
feeding-and-discarding equipment to layered products 12A-12D. For this reason, the 
passage for the feeding and discarding of the cooling water which connects the 
passage and the cooling water feeding-and-discarding equipment, and each layered 
products 12A-12D for the feeding and discarding of the oxidation gas which connects 
the passage, the oxidation gas feeding-and-discarding equipment, and each layered 
products 1 2A-1 2D for the feeding and discarding of the fuel gas which connects the 
fuel gas feeding-and-discarding equipment explained below and each layered products 
1 2A-1 2D is formed in the feeding-and-discarding members 40, such as a fuel. 
[0027] First, the passage for the feeding and discarding of cooling water is explained. 
The cooling water feed hoppers 42A-42D which receive supply of cooling water from 
cooling water feeding-and-discarding equipment are formed in both the sides of the 
center of the top face in drawing 3 of the feeding-and-discarding member 40, such as 
a fuel, and the cooling water exhaust ports 46A-46D which return cooling water to 
cooling water feeding-and-discarding equipment are formed in the four corners of this 
field. Moreover, in the center of the upper part of the right lateral of these drawings of 
the feeding-and-discarding member 40, such as a fuel, the cooling water supply end 
connections 44A and 44B which supply the cooling water from cooling water 
feeding-and-discarding equipment to layered products 12A and 12B are formed, and 
the cooling water discharge end connections 48A and 48B which receive the cooling 
water discharged from layered products 12A and 12B are formed in up both the 
corners of this field. In addition, the cooling water supply end connections 44C and 
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44D and the cooling water discharge end connections 48C and 48D are formed in the 
field (left lateral of the feeding-and-discarding members 40. such as a fuel shown in 
drawing 1 ) which counters this field (right lateral in drawing 3 ) as well as this field. 
These cooling water feed hoppers 42A-42D and the cooling water supply end 
connections 44A-44D are connected by the paths (cooling water supply path) 
43A-43D which broke into the right angle like the cooling water supply paths 43B and 
43D shown in drawing 1 0 . Moreover, the cooling water exhaust ports 46A-46D and 
the cooling water discharge end connections 48A-48D are also connected by the 
paths (cooling water discharge path) 47A-47D which broke into the right angle like the 
cooling water discharge paths 47A and 47C illustrated to drawing 7 . 
[0028] Therefore, while the feeding-and-discarding members 40, such as a fliel, 
supply the cooling water from cooling water feeding-and-discarding equipment to 
layered products 12A-12D through the cooling water feed hoppers 42A-42D, the 
cooling water supply paths 43A~43D, and the cooling water supply end connections 
44A-44D The cooling water discharged from layered products 1 2A-1 2D is returned to 
cooling water feeding-and-discarding equipment through the cooling water discharge 
end connections 48A-48D, the cooling water discharge paths 47A-47D, and the 
cooling water exhaust ports 46A-46D. 

[0029] Next, the passage for the feeding and discarding of the fuel gas of the 
feeding-and-discarding members 40, such as a fuel, is explained. In the center of the 
right lateral in drawing 3 of the feeding-and-discarding member 40, a fuel etc. Two 
long and slender fuel gas supply end connections 62A and 62B are formed in the 
bottom of drawing Nakagami who supplies the fuel gas from fuel gas 
feeding-and-discarding equipment to layered products 1 2A and 1 2B. Two long and 
slender fuel gas discharge end connections 64A and 648 which accept the exhaust 
gas by the side of the fuel gas discharged from layered products 1 2A and 1 28 are 
formed near the edge of the side which counters the fuel gas supply end connections 
62A and 628 of this field. In addition, the same fuel gas supply end connections 62C 
and 62D as this field and the fuel gas discharge end connections 64C and 64D are 
formed also in the field (left lateral of the feeding-and-discarding members 40. such 
as a fuel shown in drawing 1 ) which counters this field ( drawing 3 Nakamigi side face). 
[0030] As shown in drawing 4 , a fuel etc. is parallel to the top face in [ the **** end 
face in drawing to ] drawing, and a right lateral, and the fuel gas feeder current way 51 
of a circular cross section and the cutting hole 53 of a rectangle cross section are 
formed in the feeding-and-discarding member 40. The fuel gas feed hopper 50 formed 
in the end face in drawing of this fuel gas feeder current way 51 is connected to 
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the fiiel gas feeding^and-discarding equipment which is not illustrated. The cutting 
hole 53 and a cross-section configuration are the same to the cutting hole 53. fuel gas 
distribution room formation member 54A shorter than the die length of the longitudinal 
direction is fitted in it, and the fuel gas distribution room 54 is formed in the maximum 
inner of the cutting hole 53. Moreover the fuel gas communication passage 52 of the 
same circular cross section as the fuel gas feeder current way 51 is formed in the 
direction of a vertical at the feedlng^and-discarding members 40, such as a fuel, from 
the center of the top face in drawing 4 (upper limb in drawing 9 ). Fuel gas passage 
formation member 52A which carried out the same cross-section configuration as the 
fuel gas communication passage 52 from the top face in drawing 4 is fitted in this fuel 
gas communication passage 52. Moreover, it has connected with the fuel gas 
distribution room 54 by the point, and the fuel gas feeder current way 51 is connected 
with the fuel gas feeder current way 51 directly under fuel gas passage formation 
member 52A. Therefore, the fuel gas feeder current way 51 is connected to the fuel 
gas distribution room 54 by the fuel gas communication passage 52. The fuel gas 
distribution room 54 is connected to the fuel gas supply end connections 62A-62D 
from the fuel gas distribution room 54 by the fuel gas supply paths 63A-63D where 
the cross section becomes large towards the fuel gas supply end connections 
62A-62D so that it may illustrate to drawing 1 0 . 

[0031] Moreover, as shown in drawing 5 , from the **** end face in drawing, it is 
parallel to the top face in drawing, and a right lateral, and the cutting hole 56 of an 
abbreviation 5 square-shape cross section is formed in the feeding-and-discarding 
members 40, such as a fuel. The cutting hole 56 and a cross-section configuration are 
the same to this cutting hole 56, fuel gas outflow way formation member 57A with the 
short die length of that longitudinal direction is fitted in it from the end face in 
drawing, and the fuel gas outflow way 57 is formed by the cutting hole 56 and fuel gas 
outflow way formation member 57A. The fuel gas discharge communication passage 
58 of a circular cross section is formed in the bottom of the end face by the side of 
the transverse plane in drawing of the fuel gas outflow way 57, and the fuel gas 
exhaust port 59 formed in the transverse plane in drawing is connected with. The fuel 
gas exhaust port 59 is connected to the fuel gas feeding^and-discarding equipment 
which is not illustrated. The fuel gas outflow way 57 is connected to the fuel gas 
discharge end connections 64A-64D from the fuel gas outflow way 57 by the fuel gas 
discharge paths 65A-65D where the cross section becomes large towards the fuel gas 
discharge end connections 64A-64D so that it may illustrate to drawing 7 . 
[0032] Therefore, the feeding-and-discarding members 40, such as a fuel While 
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supplying the fuel gas from fuel gas feeding-and-discarding equipment to layered 
products 12A-12D through the fuel gas feed hopper 50, the fuel gas feeder current 
way 51, the fuel gas communication passage 52, the fuel gas distribution room 54. the 
fuel gas supply paths 63A-63D. and the fuel gas supply end connections 62A-62D The 
exhaust gas of the fuel gas discharged from layered products 12A-12D is returned to 
fuel gas feeding-and-discarding equipment through the fuel gas discharge end 
connections 64A-64D, the fuel gas discharge paths 65A-65D, the fuel gas outflow way 

57, the fuel gas discharge communication passage 58, and the fuel gas exhaust port 59. 
[0033] In addition, each passage by the side of supply of the fuel gas formed in the 
feeding-and-discarding members 40. such as a fuel from fuel feeding-and-discarding 
equipment to each layered products 12A-12D, (the fuel gas feeder current way 51, 
the fuel gas communication passage 52, the fuel gas distribution room 54. and fuel gas 
supply paths 63A-63D) is carrying out the same configuration, respectively. Each 
passage by the side of discharge of the exhaust gas by the side of the fuel gas formed 
in the feeding-and-discarding members 40, such as a fuel from each layered products 
12A-12D to fuel feeding-and-discarding equipment, (the fuel gas discharge paths 
65A-65D, the fuel gas outflow way 57, the fuel gas discharge communication passage 

58, and fuel gas exhaust port 59), respectively the same configuration Since it is 
carrying out, fuel gas is equally supplied to each layered products 12A-12D from the 
feeding-and-discarding members 40, such as a fuel, and the exhaust gas by the side 
of fuel gas is equally discharged from each layered products 12A-12D to the 
feeding-and-discarding members 40, such as a fuel. 

[0034] Next, the passage for the feeding and discarding of the oxidation gas of the 
feeding-and-discarding members 40, such as a fuel, is explained. The oxidation gas 
distribution slot 70 which consists of four slots formed towards the direction of four 
corners from the circular ring-like slot and the slot of the shape of this circular ring is 
formed in the center section of the top face in drawing 3 of the 

feeding-and-discarding member 40, such as a fuel. The oxidation gas supply openings 
71A-71D with a circular cross section are formed in the point of four slots formed 
towards the direction of four corners of this oxidation gas distribution slot 70. This 
oxidation gas distribution slot 70 is connected to the oxidation gas 
feeding-and-discarding equipment which is not illustrated. Two long and slender 
oxidation gas supply end connections 72A and 72B which supply the oxidation gas 
from oxidation gas feeding-and-discarding equipment to layered products 12A and 
12B are formed in the upper part of the right lateral in drawings of the 
feeding-and-discarding member 40, such as a fuel, and two long and slender oxidation 
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gas discharge end connections 74A and 74B which accept the exhaust gas by the side 
of the oxidation gas discharged from layered products 1 2A and 1 2B are formed in the 
lower part. In addition, the same oxidation gas supply end connections 72C and 72D as 
this field and the oxidation gas discharge end connections 74C and 74D are formed 
also in the field (left lateral of the feeding-and-discarding members 40. such as a fuel 
shown in drawing 1 ) which counters this field (right lateral in drawing 3 ). 
[0035] As shown in drawing 6 and drawing 8 , the oxidation gas supply openings 
71A-71D are connected to the oxidation gas supply end connections 72A-72D from 
the oxidation gas supply openings 71A-71D by the oxidation gas supply paths 
73A-73D where the cross section becomes large towards the oxidation gas supply 
end connections 72A-72D. 

[0036] Moreover, the crevice of a circular cross section and the oxidation gas 
discharge section 78 which consists of four slots formed towards the direction of four 
corners from this crevice are formed in the bottom rear face in drawing 6 of the 
feeding-and-discarding member 40. such as a fuel. The oxidation gas exhaust 
76A-76D where a cross section is circular is formed in the point of four slots formed 
towards the direction of four corners of this oxidation gas discharge section 78. The 
oxidation gas exhaust 76A-76D is connected to the oxidation gas discharge end 
connections 74A-74D from the oxidation gas exhaust 76A-~76D by the oxidation gas 
discharge paths 75A-75D where the cross section becomes large towards the 
oxidation gas discharge end connections 74A-74D. as shown in drawing 6 and drawing 
8 . 

[0037] Therefore, while the feeding-and-discarding members 40, such as a fuel, 
supply the oxidation gas from oxidation gas feeding-and-discarding equipment to 
layered products 12A-12D through the oxidation gas distribution slot 70, the oxidation 
gas supply openings 71A-71D, the oxidation gas supply paths 73A-73D, and the 
oxidation gas supply end connections 72A-72D The exhaust gas of the oxidation gas 
discharged from layered products 1 2A-1 2D is returned to fuel gas 
feeding-and-discarding equipment through the oxidation gas discharge end 
connections 74A-74D, the oxidation gas discharge paths 75A-75D, the oxidation gas 
exhaust 76A-76D, and the oxidation gas discharge section 78. 

[0038] In addition, each passage by the side of supply of the oxidation gas formed in 
the feeding-and-discarding members 40, such as a fuel from oxidation gas 
feeding-and-discarding equipment to each layered products 12A-12D, (the oxidation 
gas distribution slot 70, the oxidation gas supply openings 71A-71D, and oxidation gas 
supply paths 73A-73D) is carrying out the same configuration, respectively. Since 
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each passage by the side of discharge of the exhaust gas by the side of the oxidation 
gas formed in the feeding-and-discarding members 40. such as a fuel from layered 
products 12A-12D to oxidation gas feeding-and-discarding equipment, (the oxidation 
gas discharge paths 75A-75D, the oxidation gas exhaust 76A-76D. and oxidation gas 
discharge section 78) is also carrying out the same configuration, respectively 
Oxidation gas is equally supplied to each layered products 12A-12D from the 
feeding-and-discarding members 40, such as a fuel, and the exhaust gas by the side 
of oxidation gas is equally discharged from each layered products 12A-12D to the 
feeding-and-discarding members 40, such as a fuel. 

[0039] Next, the structure of upper housing 80 is explained. The E-E line sectional 
view of the upper housing 80 which showed drawing 1 1 to drawing 1 , and drawing 1 2 
are the F-F line sectional views of the upper housing 80 shown in drawing 1 . Upper 
housing 80 is formed of steel plate material, and as shown in drawing 1 , drawing 1 1 , 
and drawing 12 . it consists of the upper part 81 and two flanks 82 which bent at the 
right angle from this upper part 81. The rib section 84 is formed in the upper part 81 of 
punching. The rib section 84 is equipped with the guide section 85 which bent and 
formed both the side in drawing Nakashita as shown in drawing 1 1 . The bend 86 of a 
hemicycle is formed in the perimeter to which the upper part 81 was pierced for the 
cross section. As shown in drawing 1 1 and drawing 1 2 , the guide section 85 of the rib 
section 84 and the same guide section 87 are formed in the part which counters the 
guide section 85 of the rib section 84 of a bend 86. In case this guide section 85 and 
the guide section 87 carry out the laminating of the layered products 12A-12D, they 
guide a cell 1 3. The rigidity of upper housing 80 is raised by such the rib section 84, 
the guide section 85. a bend 86, and the guide section 87. The bolthole for fixing upper 
housing 80 to the feeding-and-discarding members 40, such as a fuel, and the 
pressurization device 110 is formed in the both ends connected with the 
feeding-and-discarding members 40, such as a fuel of the upper part 81 and a flank 82, 
and the pressurization device 110. 

[0040] Next, the structure of lower housing 90 is explained. The G-G line sectional 
view of the lower housing 90 which showed drawing 13 to drawing 1 , and drawing 14 
are the H-H line sectional views of the lower housing 90 shown in drawing 1 . Lower 
housing 90 is formed of steel plate material like upper housing 80, and as shown in 
drawing 1 . drawing 1 3 , and drawing 1 4 , it consists of a pars basilaris ossis occipitalis 
91 and two flanks 92 which bent at the right angle from this pars basilaris ossis 
occipitalis 91. As shown in drawing 1 and drawing 1 3 , the bend 94 is formed in the 
location which counters the rib section 84 of the upper housing 80 of a pars basilaris 
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ossis occipitalis 91 so that a cross section may become drawing 13 Nakagami with a 
convex with a hemicycle. Moreover, the bend 96 of the same configuration as a bend 
94 is formed in the edge which counters the bend 94 of a pars basilaris ossis 
occipitalis 91, and the edge connected with the pressurization device 1 10. As shown in 
drawing 14 , the bend 98 is formed in the edge connected with the 
feeding^and-discarding members 40, such as a fuel of a pars basilaris ossis occipitalis 
91, in the same configuration as a bend 94 so that it may become drawing 14 
Nakashita with a convex. The bend 96 and bend 94 which counter a bend 94 are used 
for positioning at the time of carrying out the laminating of the layered products 
12A-12D. Moreover, the rigidity of lower housing 90 raises and shines by such bends 
94, 96, and 98. The bolthole for fixing each lower housing 90 to the 
feeding-and-discarding members 40, such as a fuel, and the pressurization device 110 
is formed in the both ends connected with the feeding-and-discarding members 40, 
such as a fuel of a pars basilaris ossis occipitalis 91 and a flank 92, and the 
pressurization device 110. 

[0041] The terminal hole 99 of the rectangle which takes out terminal 100A formed in 
the terminal assembly 100 arranged at the laminating edge of the layered product 
whose feeding-and-discarding members 40, such as a fuel, are pinched is formed near 
the edge connected to the feeding-and-discarding members 40, such as a fuel of the 
flank 92 of lower housing 90. Two terminals 100A which confronts each other on both 
sides of the feeding-and-discarding members 40, such as this fuel, can be connected 
as shown in drawing 1 5 . The situation of connection is shown in drawing 1 5 . The 
terminal assembly 1 00 is formed in tabular [ rectangular ] with the electrical 
conducting material, and projected terminal 100A is formed in one of them so that it 
may illustrate. When this terminal 100A attaches a fuel cell 10, it projects from the 
terminal hole 99 of each lower housing 90. The engagement section 104 which can 
engage with the connection plate 102 which connects between terminal 100A at this 
terminal 100A is formed in both ends. Connection between terminal 100A is performed 
by making this engagement section 104 engage with terminal 100A. In the fuel cell 10 
of an example, connection of layered product 12A, layered product 12C, and layered 
product 12B and layered product 12D is carried out with the connection plate 102. 
[0042] Moreover, connection of layered product 12C and the layered product 12D is 
carried out also at the laminating edge by the side of the pressurization device 110. 
The situation of the connection of layered product 12C and layered product 12D is 
shown in drawing 16 . The terminal assembly 106 with which the engagement heights 
107 were formed is installed in the layered product 12D side, and the terminal 
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assembly 108 with which the engagement heights 107 and the engagement crevice 
109 which can be engaged were formed in the laminating edge of layered product 12D 
at the layered product 1 2C side is installed in the laminating edge of layered product 
12C so that it may illustrate. These engagement heights 107 and the engagement 
crevice 109 are in the engaged condition, and can be slid in the direction of a 
laminating by the thickness of a terminal assembly 106 (terminal assembly 108). 
Therefore, even if the laminating lay length of layered product 1 2C and layered 
product 1 2D changes a little with manufacture errors of a cell 1 3 etc., it can connect. 
[0043] When carrying out the laminating of the layered products 12A-12D with the 
fuel cell 10 of an example here, Layered product 12A and layered product 12C are 
formed for the collector 20 which constitutes a cell 1 3 as the same direction (for 
example, sense which the slot 27 of a collector 20 becomes a drawing Nakamigi side 
as shown in drawing 2 ). Since layered product 1 2B and layered product 1 2D are 
formed as opposite sense (for example, sense which the collector 20 in drawing 2 is 
rotated 180 degrees centering on the slot located in the center of a slot 28, and a slot 
28 becomes the drawing 2 Nakamigi side), a collector 20 If layered product 12A and 
layered product 12C are connected with the connection plate 102. layered product 
12C and layered product 12D are connected by the engagement heights 107 and the 
engagement crevice 109 and layered product 12D and layered product 12B are 
connected with the connection plate 102 Each layered products 12A-12D are 
connected to a serial in order of layered products 12A, 12C, 12D. and 12B. Therefore, 
if a terminal assembly 100 is installed in the laminating edge by the side of the 
pressurization device 1 10 of layered product 12A and layered product 128 so that 
terminal 100A formed in the terminal assembly 100 may become drawing 1 Nakagami, 
this terminal 1 0OA becomes the output terminal of a fuel cell 1 0, and can obtain power 
from this terminal 100A. 

[0044] Next, the pressurization device 1 1 0 is explained. Drawing 1717 is an 
explanatory view which illustrates the configuration of the pressurization device 1 1 0. 
The pressurization device 110 consists of a rotation prevention member 1 20 which 
transmits the reaction force accompanying the pressurization which acts on the 
pressurization bolt 140 which mentions the pressurization device 110 later to the 
tie-down plate 112 attached in upper housing 80 and lower housing 90, and this 
tie-down plate 112, a pressurization member 130 which makes the pressure of the 
direction of a laminating act on each layered products 12A-12D, and a pressurization 
bolt 140 which makes thrust act on the pressurization member 130 so that it may 
illustrate. The through tube 114 of two forward octagons is formed in the tie-down 
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plate 112, and fitting of the rotation prevention member 120 is carried out to this 
through tube 114. 

[0045] Drawing 1 8 is the explanatory view which looked at the rotation prevention 
member 1 20 from the drawing 17 Nakamigi side. The rotation prevention member 1 20 
consists of the circular plinth section 1 22 which transmits the reaction force 
accompanying the pressurization which acts on the pressurization bolt 1 40 to a 
tie-down plate 112, and the fitting section 124 which can fit into the through tube 114 
of a tie-down plate 112 with a forward octagon so that it may illustrate. The through 
tube 1 26 which penetrates the fitting section 1 24 is formed in the center of the fitting 
section 1 24, and the front face of a through tube 1 26 is formed so that it may screw 
with the screw-thread-fornation section 144 of the pressurization bolt 140 mentioned 
later. In addition, the rotation prevention member 1 20 shown in drawing 1 7 is the J-J 
line sectional view of the rotation prevention member 1 20 of drawing 18 . 
[0046] Drawing 1 9 is the explanatory view which looked at the pressurization member 
1 30 from the drawing 1 7 Nakamigi side. The pressurization member 1 30 consists of 
the disk 132 which makes thrust act on the laminating edge of layered products 
12A-12D, a pressurization shaft 136 attached in the center of this disk 132, and a disk 
1 32 and the pressurization rib 1 34 of the triangle which reinforces the pressurization 
shaft 136 so that it may illustrate. The pressurization crevice 138 of a semi-sphere 
configuration is formed in the edge (right end section in drawing 1 7 ) of the 
pressurization shaft 136. 

[0047] As the pressurization bolt 140 is shown in drawing 1 7 , one edge 142 is formed 
in the semi-sphere configuration so that it may have consistency with the 
pressurization crevice 138 of the pressurization member 130, and the other-end 
section 1 46 is formed so that the cross section may serve as a hexagon. Between the 
edge 142 of the pressurization bolt 140, and the edge 146. the screw-thread-fornation 
section 144 screwed in the through tube 126 of the rotation prevention member 120 is 
formed. 

[0048] In this way, the constituted pressurization device 110 makes the pressure of 
the direction of a laminating act on layered products 12A-12D as follows. If the 
pressurization bolt 140 screwed in the through tube 126 of the rotation prevention 
member 120 is rotated, the pressurization bolt 140 will move to the longitudinal 
direction in drawing 1 7 . If the pressurization bolt 140 is rotated and the pressurization 
bolt 140 is moved leftward in this drawing, the edge 142 of the pressurization bolt 140 
will contact the pressurization crevice 138 of the pressurization member 130, and the 
pressurization member 130 will be moved leftward. For this reason, the pressure of 
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the direction of a laminating is applied to layered products 12A-12D with the disk 132 
of the pressurization member 1 30. 

[0049] If the fuel gas feeding-and-discarding equipment, oxidation gas 
feeding-and-discarding equipment, and cooling water feeding-and-discarding 
equipment which are not illustrated are connected to the feeding-and-discarding 
members 40, such as a fuel of the fuel cell 1 0 constituted by each such configuration 
member, and fuel gas, oxidation gas, and cooling water are supplied, a fuel cell 1 0 will 
perform electrochemical reaction shown in a degree type, and will change chemical 
energy into direct electrical energy. 

[0050] cathode reaction (oxygen pole): — 2H++2e—Kl/2) 02 ->H20 anode reaction 
(fuel electrode): — H2 ->2H++2e- [0051] According to the fuel cell 10 of an example 
explained above, connection can lessen a connection place and connecting piping as 
compared with a required fuel cell for every layered product that what is necessary is 
just to connect the feeding-and-discarding member 40 and fuel gas 
feeding-and-discarding equipments, such as a fuel, oxidation gas 
feeding-and-discarding equipment, and cooling water feeding-and-discarding 
equipment for the feeding and discarding of the fuel gas to each layered products 
12A-12D, oxidation gas, and cooling water. Consequently, the installation tooth space 
of a fuel cell 10 can be made small, and installation of a fuel cell 10 can be made easy. 
Moreover, since the feeding-and-discarding member 40 and four layered products 
12A-12D, such as a fuel, are unified and it considers as 1 rigidity object, a fuel cell 10 
can be easily installed in a car etc. 

[0052] Moreover, since the feeding-and-discarding members 40, such as a fuel, are 
pinched by layered products 12A-12D, the feeding and discarding of the fuel gas from 
the contact surface of the layered products 12A-12D of the feeding-and-discarding 
members 40, such as a fuel, to layered products 12A-12D, oxidation gas, and cooling 
water are performed and a pressure is applied according to the pressurization device 
110 from the other end of layered products 12A-12D, sufficient seal nature for the 
contact surface of the feeding-and-discarding members 40, such as a fuel, and 
layered products 12A-12D is securable. Consequently, the leakage of fuel gas etc. can 
be prevented. 

[0053] Furthermore If each passage by the side of supplies of the 
feeding-and-discarding member 40, such as a fuel from fuel gas 
feeding-and-discarding equipment and oxidation gas feeding-and-discarding 
equipment to each layered products 12A-12D, is made into the same configuration for 
every layered product Since each passage by the side of discharge of the 
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feeding-and-discarding member 40, such as a fuel from each layered products 
12A-12D to [ both ] fuel gas feeding-and-discarding equipment and oxidation gas 
feeding-and-discarding equipment, was also made into the same configuration for 
every layered product Fuel gas and oxidation gas can be equally supplied to each 
layered products 12A-12D from the feeding-and-discarding members 40, such as a 
fuel, and the exhaust gas by the side of fuel gas and oxidation gas can be equally 
discharged from each layered products 12A-12D to the feeding-and-discarding 
members 40, such as a fuel. Consequently, each layered products 1 2A-'1 2D can be 
operated on the same conditions, and it can consider as a fuel cell with sufficient 
operation effectiveness. 

[0054] In the fuel cell 1 0 of an example, since it was made for the location of a cell 1 3 
to become settled when piercing upper housing 80, forming the guide section 85 and 
the guide section 87 in the rib section 84 and the bend 86 which counters the rib 
section 84, respectively, forming bends 94 and 96 in lower housing 90 further and 
carrying out the laminating of the layered products 12A-12D, precision can improve 
each layered products 12A-12D a laminating. Consequently, it can consider as a fuel 
cell with small internal resistance. Moreover, in the fuel cell 10 of an example, since 
upper housing 80 was pierced, the laminating condition of layered products 12A-12D 
can be checked, and it can maintain easily. Furthermore, in the fuel cell 10 of an 
example, since pressurization by the pressurization device 1 10 is performed for every 
layered products 12A-12D, the pressure applied for every layered products 12A-12D 
can be acljusted, and it can maintain for every layered products 12A-12D. 
[0055] In addition, although the feeding^and-discarding members 40, such as a fuel 
which is pinched by four layered products 1 2A-1 2D, and performs feeding and 
discarding, such as fuel gas to these four layered products 12A-12D, were used in the 
fuel cell 10 of an example For example, the configuration using feeding-and-discarding 
members, such as a fuel which is pinched by two layered products and performs 
feeding and discarding, such as fiiel gas to two layered products. The configuration 
using feeding^and-discarding members, such as a fuel which is pinched by even 
layered products, such as six layered products or eight layered products, and 
performs feeding and discarding, such as fuel gas to even layered products, is also 
suitable. Moreover, it is good also as feeding-and-discarding members, such as a fuel 
supported from many by three or more layered products [ odd ]. 
[0056] Although the fuel gas feed hopper 50 and the fuel gas exhaust port 59 were 
formed in the field where the feeding-and-discarding members 40, such as a fuel, 
counter in the example, the configuration formed in the same field is also suitable. 
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Moreover, in the example, although the feeding-and-discarding members 40, such as a 
fuel, were formed by aluminum, you may form with resin, such as alloys, such as other 
metals, such as iron, and an aluminium alloy, other metals, and engineering plastics, 
etc. Furthermore, although cutting was performed to the single member and the 
passage of fuel gas feeder current way 51 grade was formed in the interior of the 
feeding-and-discarding members 40. such as a fuel, in the example, 
feeding-and-discarding members, such as a fuel which joined two or more members 
which performed cutting beforehand, and equipped the interior with passage, such as a 
fuel gas feeder current way. may be formed. 

[0057] Although the feeding^and-discarding passage of fuel gas. the 
feeding-and-discarding passage of oxidation gas. and the feeding^and-discarding 
passage of cooling water were formed in the feeding-and-discarding members 40. 
such as a fuel, in the example, it is good also as a configuration which forms any one 
feeding-and-discarding passage or any two feeding-and-discarding passage. For 
example, depending on the service condition of a fuel cell, cooling water may be 
unnecessary and does not need to form paths, such as the cooling water supply paths 
43A-43D, in this case. ^ 

[0058] Although each layered products 12A-12D were electrically connected to the 
serial in the example in order of layered products 12A, 12C, 12D. and 12B with the 
connection plate 102, the terminal assembly 106, and the terminal assembly 108 It is 
electrically good also as juxtaposition in two groups which could connect electrically 
each layered products 1 2A-1 2D to juxtaposition, connected to the serial electrically 
two [ at a time ] of each layered products 1 2A-1 2D. and were connected to this serial. 
[0059] When connecting electrically each layered products 12A-12D to juxtaposition, 
the electric polarity of the laminating edge of the layered product which confronts 
each other on both sides of the feeding-and-discarding members 40. such as a fuel, is 
good also as the same polarity, and good also as a different polarity. In this case, a 
terminal assembly 1 00 may be installed in both the laminatings edge of each layered 
products 1 2A-1 2D, and power may be taken out from each layered products 1 2A-1 2D 
through terminal 100A formed in this terminal assembly 100, respectively. Moreover, 
the laminating edge by the side of the pressurization device 110 of each layered 
products 12A-12D may be grounded, and a plus pole or a minus pole may be taken out 
from the laminating edge by the side of the feeding-and-discarding members 40, such 
as a fuel. When grounding the laminating edge by the side of the pressurization device 
1 10 of each layered products 12A-12D, the laminating of each layered products 
1 2A-1 2D is carried out so that each laminating edge by the side of the pressurization 
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device 110 of each layered products 12A-12D may serve as a minus pole or a plus 
pole. 

[0060] It connects with a serial electrically two [ at a time ] of each layered products 
12A-12D. When [ linked to this serial ] connecting 2 sets to Juxtaposition electrically, 
layered product 1 2A, layered product 1 2C and layered product 1 2B, and layered 
product 12D may be connected to a serial with the connection plate 102, respectively. 
Layered product 12A, layered product 12B and layered product 12C, and layered 
product 12D may be connected to a serial with a terminal assembly 106 and a terminal 
assembly 108, respectively. When connecting layered product 12A and layered 
product 1 2B to a serial, the laminating edge by the side of the pressurization device 
110 of layered product 12A and layered product 128 is connected with a terminal 
assembly 106 and a terminal assembly 108, an output terminal may be taken out from 
the feeding-and-discarding member 40 sides, such as a fuel, the laminating edge by 
the side of the feeding-and-discarding members 40, such as a fuel, may be connected 
with a terminal assembly 106 and a terminal assembly 108, and an output terminal may 
be taken out from the pressurization device 110 side. 

[0061] Next, the situation at the time of carrying the fuel cell 10 of an example in an 
automobile 200 is explained. The top view and drawing 20 (b) which showed an 
example of the arrangement at the time of drawing 20 (a) carrying fuel cell 10 grade in 
an automobile 200 are the side elevation of arrangement of this fuel cell 10 grade. As 
shown in drawing 20 (a), in an automobile 200 Store the mixture of a fuel cell 10, a 
methanol, and water, and a methanol is reformed. To a fuel cell 10, fuel gas Supply of 
water from the fuel tank 220 to supply, the methanol reformer 222 which accepts the 
exhaust gas by the side of the fuel gas discharged from a fuel cell 1 0, and is 
reproduced to a methanol, the cooling water tank 224 which supplies cooling water to 
a fuel cell 1 0, and a cooling water tank 224 The radiator 228 grade which cools the 
humidifier 226 which wins popularity and humidifies fuel gas, and the cooling water 
discharged from the fuel cell 10 by heat exchange with the open air is carried. 
[0062] Here, by this automobile 200, a fuel tank 220 and the methanol reformer 222 
are carried as fuel gas feeding-and-discarding equipment connected to a fuel cell 10, 
and the cooling water tank 224 and the radiator 228 are carried as cooling water 
feeding-and-discarding equipment. Moreover, the automobile 200 carries the 
compressor which pressurizes a predetermined pressure and supplies the open air to 
a fuel cell 10 as oxidation gas feeding-and-discarding equipment and which is not 
illustrated. In addition, while changing into three-phase-circuit alternating voltage the 
direct current voltage outputted from a fuel cell 10, the motor 214 grade driven with 
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the three-phase-circuit alternating voltage from an inverter 210,212 or an inverter 
210,212 which controls the amplitude and a frequency is also carried in the automobile 
200. 

[0063] As shown in drawing 20 (b), the fuel cell 10, the humidifier 226. the inverter 
210,212, and the motor 214 are installed in the bottom of the backseat 240 installed 
near the center of an automobile 200. Moreover, the radiator 228 is installed in the 
bottom of the foremost part of an automobile 200. Here, since the fuel cell 10 is 
attached as 1 rigidity object, it shows the behavior as one body to vibration of an 
automobile 200. Since the feeding-and-discarding members 40, such as a fuel, are 
connected to a fuel tank 220, the methanol reformer 222, and a cooling water tank 224 
by connecting piping etc., the installation to the automobile 200 of a fuel cell 1 0 is 
attached so that the feeding-and-discarding members 40, such as a fuel, may not 
vibrate greatly by vibration at the time of transit of an automobile 200 and the load of 
a fuel cell 10 may be supported by the feeding-and-discarding members 40, such as a 
fuel. 

[0064] As explained above, since it is attached as 1 rigidity object, a fuel cell 10 can 
be easily carried in an automobile 200, and can be considered as a secret-intention 
object also to the vibration at the time of transit of an automobile 200. Moreover, 
since it attached so that the load of a fuel cell 10 might be supported by the 
feeding-and-discarding members 40, such as a fuel, stress given to the bolt which the 
feeding-and-discarding members 40, such as a fuel, do not vibrate greatly by vibration 
at the time of transit of an automobile 200, and is used for connecting piping or 
connection can be made small. Consequently, sufficient seal nature for a connection 
is obtained and leakage of fuel gas, cooling water, etc. can be prevented. Furthermore, 
since the fuel cell 10 was installed in the bottom of a backseat 240, having used the 
direction of a laminating of layered products 1 2A-1 2D as horizontal, habitation space 
in an automobile 200 can be enlarged. In addition, in the example, although the fuel cell 
10 was carried In the automobile 200, you may carry in migration cars other than an 
automobile. Moreover, the configuration which is not carried in a migration car does 
not interfere, either. 

[0065] Next, the fuel cell 310 which is the 2nd example of this invention is explained. 
Drawing 21 is an explanatory view which illustrates the outline of the fuel cell 310 of 
the 2nd example. A fuel cell 310 consists of a stowage container 380 which contains 
the feeding-and-discarding members 340, such as the feeding-and-discarding 
member 340, and layered products 312A-312D, fuels, such as a fuel which performs 
feeding and discarding, such as a fuel to four layered products 312A-31 2D which carry 
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out the laminating of the cell and become, and these layered products 312A-312D, 
and a pressurization device 1 1 0 in which the pressure of the direction of a laminating 
is applied to layered products 312A-312D so that it may illustrate. In addition, since 
the pressurization device 1 10 of the 2nd example is the same configuration as the 
pressurization device 110 with which the fuel cell 10 of the 1st example is equipped, it 
attaches the same sign and omits the explanation. 

[0066] Drawing 22 is a perspective view which illustrates the outline of the 
configuration of the cell 313 which constitutes layered products 312A-312D, and the 
cooling member 330. A cell 31 3 is a cell of a polymer electrolyte fuel cell, and it 
consists of an electrolyte membrane 314, two gas diffusion electrodes 316 which form 
sandwich structure on both sides of this electrolyte membrane 314 from both sides, 
and two collectors 320 which pinch this sandwich structure from both sides so that it 
may illustrate. 

[0067] The electrolyte membrane 314 and the gas diffusion electrode 316 are formed 
from the same ingredient (about polymeric materials and a gas diffusion electrode 316, 
it is [ electrolyte membrane / 314 ] a carbon cross) as the electrolyte membrane 14 of 
the 1st example, and a gas diffusion electrode 16, and are Joined by the same 
approach (hot pressing). 

[0068] The laminating side is formed in the sheet metal of the shape of a rectangle a 
little with the vertical direction longer than the longitudinal direction in drawing 22 R> 
2 with the substantia-compacta carbon which is the ingredient as the collector 20 of 
the 1st example with the same collector 320. Along with the upper limb or margo 
inferior of a collector 320, the long and slender through tube (cooling water hole 
321,322) is formed in the drawing Nakagami section right-hand side and the lower left 
of this laminating side. When this cooling water hole 321 ,322 forms a layered product, 
it forms the passage of the cooling water which penetrates a layered product in the 
direction of a laminating. Moreover, the through tube (the fuel gas hole 323,324 and 
oxidation gas eye 325,326) of a rectangular equilateral triangle Is formed in this 
laminating side for the cross section. When this fuel gas hole 323,324 and the 
oxidation gas eye 325.326 form a layered product, they form the passage which 
penetrates the layered product of fuel gas and oxidation gas in the direction of a 
laminating. 

[0069] Two or more parallel slots 327 which connect between the fuel gas holes 
323,324 located in a vertical angle are formed in one side (rear face in drawing) of the 
laminating side of a collector 320. and the oxidation gas eye 25 located in another 
vertical angle and the slot 328 which connects between 26 are formed in another side 
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(screen in drawing) of a laminating side. This slot 327 and slot 328 lie at right angles, 
and the passage of oxidation gas or fuel gas is made on the front face of a gas 
diffusion electrode 316, respectively. In addition, a collector 320 is arranged so that a 
slot 327 and a slot 328 may confront each other on both sides of an electrolyte 
membrane 314 and a gas diffusion electrode 316. 

[0070] It is formed with substantia-compacta carbon as well as [ the cooling member 
330 ] a collector 320. The cooling water holes 331 and 332, the fuel gas hole 333,334, 
and the oxidation gas eye 335,336 of the same configuration are formed in the same 
location as the cooling water holes 321 and 322, the fuel gas hole 323.324. and the 
oxidation gas eye 325.326 which were formed in the laminating side of a collector 320 
in the laminating side of the cooling member 330. The cooling water hole 331 ,332 
forms the passage of cooling water with the cooling water hole 321,322 of a collector 
320. and the fuel gas hole 333.334 and the oxidation gas eye 335,336 form the passage 
of fuel gas and oxidation gas with the fuel gas hole 323,324 and the oxidation gas eye 
325,326 of a collector 320. Moreover, the meandering slot 338 from the cooling water 
hole 331 to the cooling water hole 332 is formed in one side (screen in drawing) of the 
laminating side of the cooling member 330 with the rib 337. This slot 338 forms the 
path of cooling water in respect of the laminating in which the slot on the collector 
(not shown) in which either a slot 327 or the slot 328 is not formed is not formed. 
[0071] In this way, the laminating of the cooling member 330 is carried out to the 
constituted cell 313. and layered products 312A-312D are formed. Also in the second 
example, the laminating of a cell 31 3 and the cooling member 330 was carried out as a 
ratio of 3:1, and layered products 312A-312D were formed. 
[0072] Drawing 23 is a perspective view which illustrates a general view of the 
feeding-and-discarding members 340, such as a fuel. The explanatory view in which 
drawing 24 illustrated the passage for supply and the passage for discharge of fuel gas 
of the feeding^and-discarding members 340. such as a fuel, the explanatory view in 
which drawing 25 illustrated the passage for supply and the passage for discharge of 
oxidation gas of the feeding-and-discarding members 340. such as a fuel, and drawing 
26 are the explanatory views which illustrated the passage for supply and the passage 
for discharge of the cooling water of the feeding-and-discarding member 340, such as 
a fuel. 

[0073] The feeding-and-discarding members 340, such as a fuel, are formed in the 
rectangular parallelepiped configuration of aluminum. The feeding-and-discarding 
members 340, such as this fuel, like the feeding-and-discarding members 40, such as 
a fuel of the 1 st example While supplying the fuel gas, oxidation gas. and cooling water 
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from the fuel gas feeding-and-discarding equipment which is not illustrated, oxidation 
gas feeding--and-discarding equipment, and cooling water feeding-and-discarding 
equipment to layered products 312A-312D It is the member which returns the 
exhaust gas and cooling water by the side of the exhaust gas by the side of the fuel 
gas discharged from layered products 312A-312D, and oxidation gas to fuel gas 
feeding-and-discarding equipment, oxidation gas feeding--and--discarding equipment, 
and cooling water feeding-and-discarding equipment. For this reason, the passage for 
the feeding and discarding of the cooling water which connects the passage and the 
cooling water feeding-and-discarding equipment, and each layered products 
312A-312D for the feeding and discarding of the oxidation gas which connects the 
passage, the oxidation gas feeding-and-discarding equipment, and each layered 
products 312A-312D for the feeding and discarding of the fuel gas which connects the 
fuel gas feeding-and-discarding equipment explained below and each layered products 
312A-312D is formed in the feeding-and-discarding members 340, such as a fuel. 
[0074] When two collectors 320 are put in order so that the cooling water hole 321 
may become with the upper part both sides of the feeding-and-discarding members 
340, such as a fuel, and the feeding-and-discarding members 340, such as a fuel, are 
made to adjust them as shown in the feeding-and-discarding members 340, such as a 
fuel, at drawing 23 thru/or drawing 26 , The cooling water holes 321 and 322, the fuel 
gas hole 323,324 and the oxidation gas eye 325,326 which were formed in the 
laminating side of two collectors 320, and the cooling water holes 364A, 364B, 366A, 
and 366B, the fuel gas holes 344A, 344B, 346A, and 346B to a<Uust And the oxidation 
gas eyes 354A, 354B, 356A, and 356B are formed, moreover, in the drawing 23 
Nakagami side of the feeding-and-discarding member 340, a fuel etc. The feed holes 
341,351,361 which are connected to the fuel gas feeding-and-discarding equipment, 
oxidation gas feeding-and-discarding equipment, and cooling water 
feeding-and-discarding equipment which are not illustrated, and receive supply of fuel 
gas, oxidation gas, and cooling water are formed. In a drawing 23 R>3 Nakashita side 
(rear face), as shown in drawing 24 thru/or drawing 26 The discharge hole 349,359,369 
which is connected to fuel gas feeding-and-discarding equipment, oxidation gas 
feeding-and-discarding equipment, and cooling water feeding-and-discarding 
equipment, and discharges the exhaust gas of a fuel gas system, the exhaust gas of an 
oxidation gas system, and cooling water to fuel gas feeding-and-discarding equipment, 
oxidation gas feeding-and-discarding equipment, and cooling water 
feeding-and-discarding equipment is formed. 

[0075] As shown in drawing 24 , feed holes 341 are connecting with the fuel gas holes 
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344A and 344B by the fuel gas feeder current ways 342A and 342B. and are 
connecting the discharge hole 349 with the fuel gas holes 346A and 346B by the fuel 
gas outflow way 347. Therefore, while the feeding-and-discarding members 340. such 
as a fuel, supply the fuel gas from fuel gas feeding-and^discarding equipment to 
layered products 31 2A-31 2D through feed holes 341 , the fliel gas feeder current ways 
342A and 3428, and the fiiel gas holes 344A and 3448 The exhaust gas of the fuel gas 
system discharged from layered products 312A-312D is discharged to fuel gas 
feedlng^and-discarding equipment through the fuel gas holes 346A and 3468, the fuel 
gas outflow way 347. and a discharge hole 349. 
[0076] Moreover, as shown in drawing 25 , the feed holes 351 of the 
feeding-and-discarding members 340, such as a fuel, are connecting with the 
oxidation gas eyes 354A and 3548 by the oxidation gas supply passage 352, and are 
connecting the discharge hole 359 with the oxidation gas eyes 356A and 3568 by the 
oxidation gas outflow ways 357A and 357B. Therefore, while the 
feeding-and-discarding members 340, such as a fuel, supply the oxidation gas from 
oxidation gas feeding-and-discarding equipment to layered products 312A-312D 
through feed holes 351, the oxidation gas supply passage 352, and the oxidation gas 
eyes 354A and 3548 The exhaust gas of the oxidation gas system discharged from 
layered products 312A-312D is discharged to oxidation gas feeding-and-discarding 
equipment through the oxidation gas eyes 356A and 3568, the oxidation gas outflow 
ways 357A and 3578, and a discharge hole 359. 

[0077] As shown in drawing 26 , the feed holes 361 of the feeding-and-discarding 
members 340, such as a fuel, are connecting with the cooling water holes 364A and 
3648 by the cooling water feeder current ways 362A and 3628, and are connecting 
the discharge hole 369 with the cooling water holes 366A and 3668 by the cooling 
water outflow ways 367A and 3678. Therefore, while the feeding-and-discarding 
members 340, such as a fuel, supply the cooling water from cooling water 
feeding-and-discarding equipment to layered products 312A-312D through feed holes 
361, the cooling water feeder current ways 362A and 3628, and the cooling water 
holes 364A and 3648 The cooling water discharged from layered products 31 2A-31 2D 
is discharged to cooling water feeding-and-discarding equipment through the cooling 
water holes 366A and 3668, the cooling water outflow ways 367A and 3678, and a 
discharge hole 369. 

[0078] In this way. since order and right and left are formed in the symmetry, the 
feeding-and-discarding members 340, such as a constituted fuel, can supply equally 
fuel gas, oxidation gas, and cooling water to layered products 312A-312D. 
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[0079] Next, the stowage container 380 which contains the feeding-and-discarding 
members 340, such as such a fuel, and layered products 312A-312D is explained. 
Drawing 27 is the sectional view which disconnected the fuel cell 310 shown in 
drawing 21 in the J-J cross section. As shown in drawing 21 and drawing 27 , the 
stowage container 380 is carrying out boxHike [ rectangular ], and is constituted by 
the top cover 381, the stowage 391 which contains layered products 312A'312D, and 
the pressurization device 110 attached in the both ends of a stowage 391. 
[0080] Inside [ lower central ] the stowage 391, the rib 392 which met in the directions 
of a laminating, such as layered product 31 2A, is bent and formed The part in which 
this rib 392 is equivalent to the location in which the feeding-and-discarding members 
340, such as a fuel are attached is cut off. Moreover, two parallel supporters 394A 
and 394B which met in the directions of a laminating, such as layered product 31 2A, 
are formed in each field along laminating sides, such as layered product 31 2A of a 
stowage 391, and the same supporters 394A and 394B also as a rib 392 are formed. 
To the contact side of layered product 31 2A of these supporters 394A and 394B etc. 
What performed processing which becomes small [ frictional resistance ] by insulation 
with the quality of the material or insulation with small frictional resistance when it is 
made to move where the field which met in the directions of a laminating, such as 
layered product 31 2A, is contacted (For example) The frictional resistance reduction 
member 398 formed of what applied fluorine system grease etc. is attached in the 
harder front faces, such as a fluororubber, natural rubber, a styrene rubber, 
isobutylene isoprene rubber, ethylene rubber, ethylene propylene rubber, high PARON, 
and silicone rubber. Moreover, the flange 396 which attaches a top cover 381 is 
formed in the upper part of a stowage 391. 

[0081] Also inside [ central ] the upper part 81 , the rib 382 which met in the directions 
of a laminating, such as layered product 31 2A, is bent and formed. The part in which 
this rib 382 is also equivalent to the location in which the feeding-and-discarding 
members 340, such as a fuel, are attached is cut off. Moreover, two parallel supporters 
384A and 384B which met in the directions of a laminating, such as layered product 
31 2A, are formed also in the field along laminating sides, such as layered product 31 2A 
of a top cover 381, and the frictional resistance reduction member 398 is attached in 
the contact side of layered product 31 2A of these supporters 384A and 384B etc. The 
flange 396 of a stowage 391 and the flange 386 to actjust are formed in the edge of a 
top cover 381, and it can attach in a stowage 391 with the bolt which is not illustrated. 
[0082] In addition, the pressurization device 1 10 is attached in the both ends of the 
longitudinal direction of this stowage container 380, respectively, and the layered 
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products 312A-312D contained to the stowage container 380 according to the 

pressurization device 110 can be pressurized in the direction of a laminating. 

[0083] Next, layered product 31 2A etc. is explained to a stowage container 380 based 

drawing 28 about signs that a laminating is carried out. Drawing 28 is an 
explanatory view explaining signs that the laminating of the layered product 31 2A etc. 
is carried out to the stowage 391 of a stowage container 380. First, the 
feeding-and-discarding members 340, such as a fuel, are installed in the center of a 
stowage 391, and as shown in drawing 28 (a), since level, a stowage 391 is leaned a 
little. In such the condition, the laminating of a cell 313 and the cooling member 30 is 
carried out to the slanting upper part of the feeding-and-discarding members 340. 
such as a fuel. At this time, since the supporters 394A and 394B of a stowage 391 
guide cell 313 grade, as for cell 313 grade, positioning is made easily. Moreover, since 
the frictional resistance reduction member 398 is attached in Supporters 394A and 
394B, a laminating can be carried out tidily, without producing a clearance between 
the adjoining cells 313. 

[0084] In this way, if the laminating of the cell 313 of a predetermined number is 
carried out to the slanting upper part of the feeding-and-discarding members 340, 
such as a fuel, the pressurization device 1 10 will be attached in the edge of the 
direction in which the layered product of a stowage 391 was formed, a layered product 
will be pressurized slightly, and eye tacking will be performed. Since the formed 
layered product is supported through the stowage 391 and the frictional resistance 
reduction member 398, eye tacking by the pressurization device 1 10 is also performed 
smoothly. 

[0085] Next, as shown in drawing 28 (b), a stowage 391 is leaned so that the direction 
in which the layered product was formed may turn into a slanting lower part, and the 
laminating of the cell 31 3 grade is similarly carried out to the slanting upper part of the 
feeding-and-discarding members 340, such as a fuel. And the pressurization device 
1 10 is attached, and the laminating one end is pressurized slightly and it carries out 
[ tacking ] to it. 

[0086] Then, it pressurizes so that the cell 313 which carried out the laminating of the 
layered products 312A-312D formed in the both sides of the feeding-and-discarding 
members 340, such as a fuel, according to the pressurization device 110 may become 
predetermined planar pressure. The midst of this pressurization is pressurized so that 
the pressure which joins the layered products 312A-312D of the both sides of the 
feeding-and-discarding members 340, such as a fuel, may become as equal as 
possible. Since layered products 312A-312D are supported through the stowage 391 
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and the frictional resistance reduction member 398. they are pressurized smoothly, 
and the planar pressure which acts on each cell 313 in a layered product also 
becomes homogeneity. Next, a top cover 381 is attached in a stowage 391 » and a fuel 
cell 310 is completed. 

[0087] If the fuel gas feeding-~and-discarding equipment, oxidation gas 
feeding-and-discarding equipment, and cooling water feeding-and^discarding 
equipment which are not illustrated are connected to the feeding-and-discarding 
members 340, such as a fuel of the fuel cell 310 constituted by each such 
configuration member, and fuel gas, oxidation gas, and cooling water are supplied, a 
fuel cell 310 will perform electrochemical reaction mentioned above, and will change 
chemical energy into direct electrical energy. 

[0088] According to the fuel cell 310 of the 2nd example explained above, since the 
frictional resistance reduction member 398 was installed in the supporters 394A and 
394B of the layered products 312A-312D of a stowage 391, a layered product can be 
easily attached with high precision to a stowage 391. Moreover, when a predetermined 
pressure is applied to layered products 312A-312D, since each cell 313 with which 
layered products 312A-312D are smoothly pressurized, and form layered products 
312A-312D serves as uniform planar pressure, it can be made into the highly precise 
fuel cell 310 smaller than that of variation. Furthermore, since the 
feeding-and-discarding members 340, such as a fuel, were installed in the center 
section of the really formed stowage 391, a stowage 391 does not need to take charge 
of the tension pressure by the pressurization device 1 1 0, and it does not need to fix 
the feeding-and-discarding members 340, such as a fuel, to a stowage 391. 
[0089] From the first, for the feeding and discarding of the fuel gas to each layered 
products 312A-312D, oxidation gas, and cooling water, that what is necessary is Just 
to connect the feeding-and-discarding member 340 and fuel gas 
feeding-and-discarding equipments, such as a fuel, oxidation gas 
feeding^and-discarding equipment, and cooling water feeding-and-discarding 
equipment, as compared with a fuel cell to be connected, a connection place and 
connecting piping can be lessened for every layered product, and the installation tooth 
space of a fuel cell 310 can be made small. Moreover, since the 

feeding^and-discarding member 340 and four layered products 312A-312D. such as a 
fuel, are unified and it considers as 1 rigidity object, a fuel cell 310 can be easily 
installed in a car etc. Since the feeding-and-discarding members 340, such as a fuel, 
are pinched by layered products 312A-312D and a pressure is applied according to 
the pressurization device 110 from the other end, sufficient seal nature for the 
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contact surface of the feeding-and-discarding members 340, such as a fuel, and 
layered products 312A-312D is securable. Furthermore, since the exhaust gas of a 
fuel gas system etc. can be equally discharged from each layered products 
312A-312D to the feeding^and-discarding members 340, such as a fuel, while 
supplying fuel gas etc. to each layered products 312A-312D equally from the 
feeding-and-discarding members 340, such as a fuel, each layered products 
312A-312D can be operated on the same conditions, and it can consider as a fuel cell 
with sufficient operation effectiveness. 

[0090] With the fuel cell 310 of the 2nd example, although the frictional resistance 
reduction member 398 was installed in the supporters 394A and 394B of a stowage 
391, Supporters 394A and 394B may be formed by the frictional resistance reduction 
member. 

[0091] Although chisels, such as a hole required for feeding and discarding, such as 
fuel gas, were formed in the feeding-and-discarding members 340, such as a fiiel, in 
the fuel cell 310 of the 2nd example, in order to lightweight-ize 

feeding-and-discarding members, such as a fuel, the configuration which forms Holes 
371A and 371B and Holes 372A-378A, and 372B-378B in the center of the contact 
surface of the part in contact with layered products 312A-312D is also suitable like 
feeding^and-discarding member 340B, such as a fuel illustrated to drawing 29 . In 
addition, the configuration of the hole for lightweight-izing of it not being what is 
restricted to the holes 371 A and 372A illustrated to drawing 29 is natural. 
[0092] In the fuel cell 310 of the 2nd example, although the feeding^and-discarding 
members 340, such as a fuel, were formed by aluminum, you may form with 
thermoplastics, such as thermosetting plastic, such as other metals and various kinds 
of alloys, such as iron, phenol resin, melamine resin, an unsaturated polyester resin, an 
epoxy resin, and silicone resin, a fluororesin and tetrafluoroethylene resin, a 
polycarbonate, polyphenylene sulfide, and polyphenylene ether, etc. If the 
feeding-and-discarding members 340, such as a fuel, are formed by resin etc., since 
the feeding-and-discarding members 340, such as a fuel, insulate, it is not necessary 
to form an electric insulating plate in the feeding-and-discarding member 340 side, 
such as a fuel of layered products 312A-312D. 

[0093] Although the feeding-and-discarding members 340, such as a fuel, were 
installed in the center section of the really formed stowage 391 in the fuel cell 310 of 
the 2nd example, it is good also as a configuration which attaches the upper housing 
80 and lower housing 90 which were separated like the fuel cell 10 of the 1st example 
in the feeding-and-discarding members 340, such as a fuel. In this case, the member 
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442 formed of aluminum in feeding-and-discarding members, such as a fuel, like 
feeding-and-discarding member 340C. such as a fuel shown in drawing 30 , and the 
member 444,446 formed with the resin which pinches this are joined and formed. While 
being able to obtain bigger reinforcement than the case where the thing which 
attaches upper housing 80 and lower housing 90 in a member 442 then upper housing 
80. and lower housing 90 are attached in resin, it can also have insulation with layered 
products 312A-312D. 

[0094] Although the example of this invention was explained above, as for this 
invention, it is needless to say that it can carry out in the mode which becomes 
various within limits which are not limited to such an example at all and do not deviate 
from the summary of this invention. 
[0095] 

[Effect of the Invention] Since the fuel feeding-and-discarding member pinched by 
two or more layered products performs the feeding and discarding of a fuel system to 
two or more layered products from the hole prepared in the contact section with two 
or more of these layered products according to the fuel cell of this invention as 
explained above, it is not necessary to make connection with fuel 
feeding-and-discarding equipment for every layered product that what is necessary is 
just to connect to a fuel feeding-and-discarding member the fuel 
feeding-and-discarding equipment and the fuel feeding-and-discarding member which 
perform the feeding and discarding of a fuel system. For this reason, coupling parts, 
such as connecting piping, can be lessened and can be attached easily. 
[0096] According to the fuel cell according to claim 2. a fuel feeding-and-discarding 
member can perform the feeding and discarding of the fuel system of a layered 
product using the feeding-and-discarding passage of the fuel system of the direction 
of a laminating of a layered product, and a fiiel cell can be made small. 
[0097] According to the fuel cell according to claim 3, since a fuel 
feeding-and-discarding member and a layered product are fixed as 1 rigidity object, a 
fuel cell can be dealt with as a secret-intention object. Therefore, when it carries a 
fuel cell in migration cars, such as an automobile, it is not necessary to also perform 
installation for every layered product that what is necessary is just to also take the 
behavior into consideration as a secret-intention object. 
[0098] According to the fuel cell according to claim 4, since the fuel 
feeding-and-discarding member is pinched by two or more layered products, even if it 
pressurizes a layered product in the direction of a laminating with a pressurization 
means, near the laminating edge of a layered product swells by the pressure by the 
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pressurization means, or it does not curve. Moreover, since a layered product is 
pressurized in the direction of a laminating with a pressurization means, seal nature 
between a fuel feeding-and-discarding member and a layered product can be made 
high, and leakage of a fuel etc. can be prevented. Furthermore, since it pressurizes for 
every layered product, the pressure applied for every layered product can be adjusted, 
and it can maintain for every layered product. 

[0099] Since the electric polarity of the laminating edge of the layered product which 
confronts each other on both sides of a fuel feeding-and-discarding member shall be 
differed according to the fuel cell according to claim 5, the layered product which 
confronts each other on both sides of a fuel cell is electrically connectable with a 
serial easily. 

[0100] According to the fuel cell according to claim 6, with the frictional resistance 
reduction means formed in a part of contact surface with the holddown member of a 
layered product, or contact surface [ at least ] with the layered product of a holddown 
member, since the frictional resistance committed in the contact section of a layered 
product or the contact section of a holddown member becomes small in case a 
layered product is moved, where a holddown member is contacted, installation of the 
layered product to a holddown member can be made smooth, and a layered product 
can be attached more to a precision. Moreover, since the frictional resistance at the 
time of moving a layered product where a holddown member is contacted is small 
when it has a pressurization means, a layered product can be pressurized more 
equally and the engine performance of a fuel cell can be raised more. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2>*9Mc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view which illustrates the outline of the fuel cell 10 
which is one example of this invention. 

[Drawing 2] It is the perspective view which illustrates the outline of the cell 13 which 
constitutes layered products 12A-12D, and the cooling member 30. 
[Drawing 3] It is the perspective view which illustrates a general view of the 
feeding-and-discarding members 40, such as a fuel. 

[Drawing 4] It is the explanatory view which illustrates the passage for supply of the 

fuel gas of the feeding-and-discarding members 40, such as a fuel. 

[Drawing 5] It is the explanatory view which illustrates the passage for discharge of 

the fuel gas of the feeding-and-discarding members 40, such as a fuel. 

[Drawing 6] It is the explanatory view which illustrates the passage for supply and the 

passage for discharge of oxidation gas of the feeding-and-discarding members 40, 

such as a fuel. 

[Drawing 7] The fuel shown in drawing 3 is the A-A line sectional view of the 
feeding-and-discarding member 40. 

[Drawing 8] The fuel shown in drawing 3 is the B-B line sectional view of the 
feeding-and-discarding member 40. 

[Drawing 9] The fuel shown in drawing 3 is the C-C line sectional view of the 
feeding-and-discarding member 40. 

[Drawing 10] The fuel shown in drawing 3 is D-D line sectional view of the 
feeding-and-discarding member 40. 

[Drawing 11] It is the E-E line sectional view of the upper housing 80 shown in drawing 
1. 

[Drawing 1 2] It is the F-F line sectional view of the upper housing 80 shown in drawing 
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1. 

[Drawing 1 3] It is the G-G line sectional view of the lower housing 90 shown in drawing 
1. 

[Drawing 1 4] It is the H-H line sectional view of the lower housing 90 shown in drawing 
1. 

[Drawing 1 5] It is the explanatory view which illustrates signs that layered product 
1 2A and layered product 1 2C are connected. 

[Drawing 1 6] It is the explanatory view which illustrates signs that layered product 
1 2C and layered product 1 2D are connected. 

[Drawing 1 7] It is the explanatory view which illustrates the configuration of the 
pressurization device 110. 

[Drawing 1 8] It is the explanatory view which illustrates the outline of the rotation 
prevention member 120. 

[Drawing 1 9] It is the explanatory view which illustrates the outline of the 
pressurization member 130. 

[Drawing 20] It is the explanatory view showing an example of the arrangement at the 
time of carrying fuel cell 10 grade in an automobile 200. 

[Drawing 21] It is the explanatory view which illustrates the outline of the fuel cell 310 
of the 2nd example. 

[Drawing 22] It is the perspective view which illustrates the outline of the cell 313 
which constitutes layered products 312A-312D, and the cooling member 330. 
[Drawing 23] It is the perspective view which illustrates a general view of the 
feeding^and-discarding members 340, such as a fuel of the 2nd example. 
[Drawing 24] It is the explanatory view which illustrates the passage for supply and 
the passage for discharge of fuel gas of the feeding-and-discarding members 340, 
such as a fuel. 

[Drawing 25] It is the explanatory view which illustrates the passage for supply and 
the passage for discharge of oxidation gas of the feeding^and-discarding members 
340, such as a fuel. 

[Drawing 26] It is the explanatory view which illustrates the passage for supply and 
the passage for discharge of the cooling water of the feeding-and-discarding member 
340, such as a fuel. 

[Drawing 27] It is the J- J line sectional view of the fuel cell 310 shown in drawing 21 . 
[Drawing 28] It is an explanatory view explaining signs that the laminating of the 
layered product 31 2A etc. is carried out to the stowage 391 of a stowage container 
380. 



34/38 



JP8-171926A 



[Drawing 29] It is the explanatory view which illustrates the outline of 
feeding-and-discarding member 340B, such as fuels which are the modifications of 
the feeding-and-discarding member 340, such as a fuel of the 2nd example. 
[Drawing 30] It is the perspective view which illustrates a general view of 
feeding-and-discarding member 340C, such as fuels which are the modifications of 
the feeding-and-discarding member 340, such as a fuel of the 2nd example. 
[Description of Notations] 
10 — Fuel cell 

12A-12D — Layered product 

13 — Cell 

14 — Electrolyte membrane 
16 — Gas diffusion electrode 

20 — Collector 

21 22 — Cooling water hole 
23 24 — Fuel gas hole 

25 26 — Oxidation gas eye 
27 28 — Slot 

30 — Cooling member 

31 32 — Cooling water hole 
33 34 — Fuel gas hole 

35 36 — Oxidation gas eye 

37 — Rib 

38 — Slot 

40 — Feeding-and-discarding members, such as a fuel 

42A-42D — Cooling water feed hopper 

43A-43D — Cooling water supply path 

44A-44D — Cooling water supply end connection 

46A-46D — Cooling water exhaust port 

47A-47D — Cooling water discharge path 

48A-48D — Cooling water discharge end connection 

50 — Fuel gas feed hopper 

51 — Fuel gas feeder current way 

52 — Fuel gas communication passage 
52A — Fuel gas passage formation member 

53 — Cutting hole 

54 — Fuel gas distribution room 
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54A — Fuel gas distribution room formation member 

56 — Cutting hole 

57 — Fuel gas outflow way 

57A — Fuel gas outflow way formation member 

58 — Fuel gas discharge communication passage 

59 — Fuel gas exhaust port 

62A-62D — Fuel gas supply end connection 

63A-63D — Fuel gas supply path 

64A-64D — Fuel gas discharge end connection 

65A-65D — Fuel gas discharge path 

70 — Oxidation gas distribution slot 

71A-71D — Oxidation gas supply opening 

72A-72D — Oxidation gas supply end connection 

73A-73D — Oxidation gas supply path 

74A-74D — Oxidation gas discharge end connection 

75A-75D — Oxidation gas discharge path 

76A-76D — Oxidation gas exhaust 

78 — Oxidation gas discharge section 

80 — Upper housing 

81 — Upper part 

82 — Flank 

84 — Rib section 

85 — Guide section 

86 — Bend 

87 — Guide section 

90 — Lower housing 

91 — Pars basilaris ossis occipitalis 

92 — Flank 

94. 96, 98 — Bend 

99 — Terminal hole 

100 — Terminal 

1 02 — Connection plate 
104 — Engagement section 

106 — Terminal assembly 

107 — Engagement heights 

108 — Terminal assembly 
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109 — Engagement crevice 

110 — Pressurization device 
112 — Tie-down plate 

114 — Through tube 

1 20 — Rotation prevention member 

1 22 — Plinth section 

1 24 — Fitting section 

126 — Through tube 

1 30 — Pressurization member 

132 — Disk 

1 34 — Pressurization rib 
1 36 — Pressurization shaft 
1 38 — Pressurization crevice 
1 40 — Pressurization bolt 
142 — Edge 

144 — Screw-thread-fornation section 

146 — Edge 

200 — Automobile 

210,212 — Inverter 

214 Motor 

220 — Fuel tank 

222 — Methanol reformer 

224 — Cooling water tank 

226 — Humidifier 

228 — Radiator 

240 — Backseat 

310 — Fuel cell 

312A-312D — Layered product 

313 — Cell 

314 — Electrolyte membrane 
316 — Gas diffusion electrode 
320 — Collector 

321.322 — Cooling water hole 
323.324 — Fuel gas hole 
325.326 — Oxidation gas eye 
327.328 — Slot 
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330 — Cooling member 
331,332 — Cooling water hole 
333.334 — Fuel gas hole 
335,336 — Oxidation gas eye 

337 — Rib 

338 — Slot 

340 — Feeding^and-discarding members, such as a fuel 

340B — Feeding^and-discarding members, such as a fuel 

340C — Feeding-and-discarding members, such as a fuel 

341,351,361 — Feed holes 

342A, 342B — Fuel gas feeder current way 

344A, 344B. 346A. 346B — Fuel gas hole 

347 — Fuel gas outflow way 

349,359,369 — Discharge hole 

352 — Oxidation gas supply passage 

354A, 354B, 356A. 356B — Oxidation gas eye 

357A, 357B — Oxidation gas outflow way 

362A, 362B — Cooling water feeder current way 

364A. 364B. 366A, 366B — Cooling water hole 

367A, 367B — Cooling water outflow way 

371 A, 37 IB — Hole 

372A-378A. 372B-378B — Hole 

380 — Stowage container 

381 — Top cover 

382 — Rib 

384A, 384B — Supporter 
386 — Flange 

391 — Stowage 

392 — Rib 

394A. 394B — Supporter 
396 — Flange 

398 — Frictional resistance reduction member 
442 — Member 
444,446 — Member 



[Translation done.] 
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(54) imi<D^m 



(57) [S*?)] 

iRiK}gj«3nfc«e«:i 2A~i 2Dt. mmm 2 a 

~1 2DICtl{J#$n;i<DtJ?l#iS*^^ttS«:l 2A~1 2 

#: 1 2 A~ 1 2 D©««j$g*^t-r±«S'5^-;^ 8 0 * J; 
xTfm'r-T. 9 0 t, 1 2 A~ 1 2 D 

^*&»a5« 4 0 rt©#aji# 1 2 A~ 1 2 D^oi^^m 

2 A~ 1 2 D \zmPt^^i^^\z^mrr^ z. tii^-v^^. 
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(2) 

1 

©jilS^Bfm?!!!, 10 
«JB#:S«H:l^lSj»C#>!rJnE-r5JlDJE#aSfll^fcilll* 

2 3 fa«©M!pfm. 

SaiS««)i«^*BBIlbT;S:S8«*JB 2 3 |B«© 

[0 0 0 1] 30 
[0 0 0 2] 

r^mnnrnxiti. 2 3v tev^. 

momij^n^oiiziz-'^^fst.comnm^'r^xmmvx 
i^commi^t-r^^r). ^m^fiScommm^mmzi^ 
mz»\,fxm»i<Dmmi^tu j:®aft®ae«t*>6# 

<bn^mmm%mzmmizWii^-r^:^i>i. ^mzmm 

[0 0 0 3] ifc, »fa©«**»v5©^c^^^s;a:»©* 



^H¥8- 1 7 19 2 6 

2 

<n>x. «S»cSS^©mvij^1Efs?a*#-5ii:dtT€rSo 
[0 0 0 4] r©J;5iftffi*ICj;0, rtapstt:*«/h$< 

ll€^«'6:^%j!!S<B(m%^LT. 2 r}©tS11$©aiif^ 
*M5!lfcM'^T±T©«««CJ;D@^-r-5t>© 
«. !|*||¥5-4 74 0 7^ii«^4*iB¥3-2 0 5 7 
6 6^4^«^)^. 4 0©ltl!B#©a;i*t:*M50tBV^ 
T±T©«8«irj:D@3£TS'b© (CT^tf, 1$l»¥5- 
8 9 9 0 1 ^ffi^) ^dtjgsesnTVi-S. 
[0 0 0 5] 

fe«is©«ig«^*^^ft5jKs<Bf«fl!ir«, nmvi^mzmv> 

©iB'ift>«Ji#:»lc»:«Lftltn«;S:e.r, «&»ffliB« 
[0 0 0 6] ;i©KS*<5?ft-r^fci*i', j^«^©i^fif 

)S«S©-;&KlRD#ttT;fa:S«8^f«a («^«. I^BI^ 

5- 1 0 9 4 2 5^^^^) feSlg^nTViS*^ ISS 

ommm'^^m§imz-^y)m^^Tzmi^~v v\zi. 

(ciEaK-r •& ©«f 0 , m^9,fls^<r)iWmmfi^y 

SiJSni^t^j!ISS««?i!JT«. «<sf^©)EE:^^«il&**^«H 
^WiZWs.^<nx. ^as^^w-r-^T^WjlJS^frTjl 
«$n-f, 3HE3»^©ffiV»«)l^*^*i;Tj!R<Bf«S!i^<*: 
t bT©aiiSS**lST^ii:^. 
[0 0 0 7] C©SSiBlrL-«y h&ffltiS*8»«?a 

■ett. «»©a)S«:**^aJi<*:KIRt)«lt&nfcS58i!3. 
hKJ:»)'>'J-XK»lKSnTVi-5fc*tt;5:©T> » 

X wT«!i<B}^x^?&«i7K^*tjinfc 0 J: sa 
B{*:*«ia-rsas«*«^a-r-5^©raia!0<»ofc. ii'S 

©-g|5*}5S|ftS-B-TSittlEJ^*Blt6fr-5?{#«jfi 

5-8 2 1 5 3^^ffl^) *^SIgSnT^» 

«B«^M©mil*S«i©ig1@£t±JtT^iSi.S 
5 j: tTi^ j^«a»©aBlCigf.S;a:X'^-x*«:*: 

[0 0 0 8] 3»:%^©«!SiRiim. ;i3L:/&[^I5&A;» 

•^tmmz'mm-^^m\z'mct^t.v<\z. n.'o¥s 

[0 009] 

[siB*<»8i-r5fc«&©^s] *^w©«s^«mtt. * 
mk^mm\^xn.^mm^^mmxitfimm&.x^':> 
T, iiiB«»©«eft:-r»jt$n, g[«»©a®«^tii> 
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(3) 

3 

[0 0 10] :lz.-C. S9i2Jil8»«Jl!stc;feViT> ffiessc 

M-r •& (Diets jiit(D«MSi£ 

[0 0 111 

f3.< L%mn^(Dmm^nfi^o r«)tg*. 
[0 0 12] M^j«2ettoji!KiB^sffis'?»> mmmmm 

[0 0 13] »*«3tB«®«S<BJS«iTtt. 

[0 0 14] ||^«4S«(iDj||Kli4«mT», Ha&^WC 

[0 0 15] M^^5iBttoj!!!S)isf«%-e», mni^m^^ 
[0 0 1 61 »:««6iB«o«s»«jt!i-ctt. m.mw<o^ 



!^iB¥8- 1 7 19 2 6 

4 

•rs. 

[0 0 17] 

fai o©«ms*«fij^-r'5Si?^0-e*^). 

[0 0 1 81 Bi^t-SJ;5fc. «S«Bf«jai Ott. 

*i«JibT/ftS4t3©i»Jift:l 2A~1 2Di, llWtt 
gft: 1 2 A~ 1 2 D'v©«S^^®i|&»Sffift5jl^JEff|it& 
^ffl5*t4 0i, ai<*il 2A~1 2D©itZiW$8g<£;5:-r 
±g6'5r-X 8 0 *J J;(:rFIK^r-X 9 0 t. 1 2 A 

~ 1 2 DC«)i:*ri^®ffi*&tn;tsiinEE««i i o i*> 
^m^-^n^, &.y^m&WM\z-D\,^-zmm-t^, 

[0 0 19] 0 2tt. i«B^l 2A~1 2Dt*«^-r 

•5*«* 1 3 ^axsi^mwM 3 0 ©«^®«i»s««ai^-r 

)i!c-r-& 2 c)®:»xi£«(«ffi 1 6 ::®-y-> H-f v^m 

jsswfii*^ &«jt-r-B 2 ^©^sffi 2 0 t*ie«)*sn 

[0 0 2 0] mmwm \ 4«. i«^)-^«!isj. ^n^fi, 7 
ym^mm\z^^m^-initm-& 1 0 0 Mm!^cvi^2 0 

^tt**-r, 2r3®:*J;:^ii£«i[«@i 6«, #^tc^^«|«l 
*> ^ -5 L ;t * -ip > D X C i D JgjsSS tiT 

■5. z.<omm^m. 14^2 t30;)!fxffifi«ffi 1 e a, 2 
-DOiiJT.miMi 6*t«»e)jei 4&t^E^^f1}•>^M 

5/5=-«t)fitUfcttS8T?, 1 0 O-C^aViLl 6 0"C»Sb 
<ttl 1 Ot:;S:Vib 1 3 oroilST. IMP a {1 
0. 2kgf/cmM ^t^b2 OMP a { 2 0 4 kgf /cmM 
»SL<tt8MPa {8 2kgf/ciDM JiV^blSMPa 
{ 1 5 3kgf/cB») ©JEE*«f^fflS-e-TS^-rS5l^y h 

[0 0 2 1] *«ffi2 OB, ;*;-iK><£JE«SLTiSS^ft; 

««li2 0®;(fXj&mtt«ll 6 a:Sai!-r^ffi (MM 
ffi) », iE:)^?g*^tcJ^l£$nT*5 0, il®®©0«*'®± 
eSMPPHCtt, »fffi*tp3Jg©?&^*?L 2 1 , 2 2*tJ^^3 
nxtiS, C:®/&^*?L2 1. 2 2tt, S[P«:*}§?«b 

•r*. *«g2 o©ttBs©&iaogif*jfitr«. 

aJc»oT«fflSti-^*®?L (*S«:i/X?L) 2 3. 2 4i3 
J;t^-M©?L (K{fc^fX?L) 2 5, 2 6*tJg^SnTI.> 

-5. i:©ElEf:«x?L2 3, 2 4*3a;tmfl2;'/x?l2 5. 

^j(.xmm^^mt^fk^iJ7.<ommw^mm:^mzn 
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(4) 

5 

[0 0 2 2] mmm2 o<Dmmm(^-:^ m^prnm \z 

tt, -*l©j8S|Sf;!fX?L2 3, 2 4 M*ig»-rs-«®|| 

^b^xa 2 5.2 6 tspfr&lgftoS* 27ifl 

MomitHT^n 2 5,2 6 m^simt^-r^m 2 s 

nXVi-S. ^:©jS2 7ijS2 8tttiS3^UT*D, ^tl 
■en:i!fxj6tt«ffi 1 6©^iiitl?Bt'fl:5!/X*fc««!Sipf^f 
xcD«l»S^r. Jft*, 4;fej:r;^fxS£«:« 

«i 1 6 ^&#E^-eSI 2 7 t« 2 8 t*tjl*«-r-6<fc 5««ffi 

2 o*WBsn-g>. 

[0 0 2 3] i^mmi3o\i. Mmm2 0 tmmom^ 

fflfctt, ««ffi2 0©«Btiitc}gfiESnfc?&ai*?L2 

1. 22. «S^;i!Jx?L2 3, 2 4*5<ttKllfl:;trx?L2 

5. 2 6tm-<r>i&m\zm-m^<Di^myii^3i. a 

2. TO^;x?L3 3, 3 4:fej;tmfl:;*?X?L3 5, 36 

nrVi JS, )^^*?L 3 1,32 20® 
?&ai*?L2 1,2 2 

3!fX?L3 3, 3 4*J:IflK^b^fX?L3 5, 3 6tt, a? 
ffi2 0«)«SlBJ:«fX?L2 3, 2 4^J:Zmit:^7.^2 5. 
2 6 t*»cj!ilEf:i!;x*5j;y:K'fk:<lX0)SKK<£}gf£T-5, 
?&«88# 3 0 ©«gfficD-:& (Sf^^W) »c 

tt. ?&fli*?L 3 1 *> 6J^»*?L 3 2 \zm^Mm^(om 3 

8 7!liU:/3 7(t<J;DJgfi£SnTVi-5o ;r©}83 8tt, « 

2 7 *fctt«2 8ovi-rn*^*ij^iK5nTVi;^iiS«e 

[0 0 24] ^5 LT«^$nfc#«?t& 1 3 t1^&^^ 

3 0i:mmvxmmt^i2A~i2D^m^-r^. :i(D 30 
IS. 1 3 tf^aasij 3 0 h(Dn.m^^<D\tmi. 

«3 0i:*3 : 1 ®Jt*TatBLT«e«|i 1 2A~1 2 

[0 0 2 5] BI3». im^t^^W^A 0®«fi$«l^ 

■r5l4«0t?*5, 04tt«SW^J^»8K«4O©jSai»:<f 

mmm^^m7nhitmmx$>^, 07, 08, 
0 9 ^iixsm 1 0 tt, 03 t*i/fc«Ki^^*&ttfi?«4 0 

<Dh-h.immm, B-B<SI9rSBI. C-CiSl^riiiBI^ 

[0 0 2 6] mnmi^^mUA: 0\t. 7)VS.~'^h.\Z^ 

i^mni^mmPf-i 2a~i 2Djc««&-r^t*jc. «s 

1 2 A~ 1 2 lHs^^mm-itM,fmi37.m<OW»7., 50 



i»H¥8- 1 7 19 2 6 

6 

4. j!i!s<Bf^«&stia5«4 0fctt> &rf\zwm- 

^vim^7.ii^mmm.t.^mm¥f-\ 2a~i 2Dt*ji« 

&«B«^i 2A~i 2Dt*aiis-rsffift^x©j^sf© 

fc8e)©ii5K*i<ty:?&«J*«&SPSBt&«»«i 1 2 A~ 1 

2 D t*5ns-rs?&ai*©«&«f®fc»©sKW*^jg>«$n 

[0 0 2 71 S-f, ?&»*©iS&»©fc»©S5Klc:3ViT 
«S<BJ^il&»«B5«4O©03 4'©±H©4'*© 

MiJ-'fHfctt, ?&aj*«&»ftBA^e.?^*©«iie*stt 

S?&Sl*tti»&P4 2 A~4 2D*t}^^$nT*0, l^ffi 
P4 6A~4 6D*t}g*SSnTVi^, 

Bi:it4 o©iiBi©:&fifii©±dE4'f*ii:»> ^nMmm 

B*^ e. ©?fraj*s«s«^ 1 2 A, 1 2 B \zm^t^^n 

a^m^W^UAAA, 4 4B*t}g^$nT*0. I^ffi© 
±i»iaSPPHCtt, 1 2 A, 1 2BA^^»til$nS?& 

ai**SttAn-5?&aizK»mS5iBl!0 4 8 A. 4 8 Bim 

(SStiTVi^. ;**5, ;i®ffi (0 3 4'©*flilffi) \zn^ 
t^m m 1 (r^bfcj!!siBf^i^sfaB«4 o <j)-&.mm) \z 

fc, ::©iBtR«lrf&»*«J&S5iiS!P4 4C. 4 4D:fe 
J:tX?&ai*»ttlSSa!P 4 8 C. 4 8 D^tJ^^StlTVi 

e:©?&^7K«i^P 4 2 A~4 2 D 
P 4 4 A~ 4 4 Dtt, S 1 0 (r^-rf&ai*«it&a!»4 3 

B. 4 3D©<fc5cit^(cjfnfcate (f&ai*«i&a 

») 4 3A~4 3DJrJ:0»l6$nTV»S. 

ai P 4 6 A~ 4 6 D i:?&ai*PaSSMP 4 8 A~ 4 

8 D 0 7 \zmmt^}^miii.m\^m&A 7 a. 47c 

©J:5KiS«C»fn:fcai6 (?&ai*»Wa») 4 7A~ 
4 7 DK±OiU»SnTVi«>. 

[0 0 2 8] ufc**oT. mn^f^mmm4o\i, i%m 

*«&»fiBA^e>©?&ai**?&ai*tt«&P4 2 A~4 2 
D, ?&«I*«|&a»4 3 A~4 3 D;feJ;t^?&Sl*fti(&» 
iB5P4 4A~4 4D<£:frLTitt)gfls:l 2A~1 2D\zm 

i^-r^trnz. mm^i 2a~i 2D*^6ttta3n5}^ 
myit^iT^u^Wftamma 4 8 a~ 4 8 d, f&igi*»ffia 

BS4 7 A~4 7D:fe,fct;?&«l7!KSftHP4 6 A~4 6D* 
:frUT?^*S&»^BlrR-r, 

[0 0 2 9] mzmn^}^mmt4 0(DmnfJ:^<Di^m 
otztboimmz^^^rmmr^o immi^mm^4 0(D 
Bi 3 t^<D^mm<D'^^\z\t. im:»7.ii^mmmi)^<i<Dm 

1Bf:jtfX*««#:i 2A, 1 2B{r«if&-r^Eit±TJraB 

gli 2 r>©ji!S<E}^?X«J&S5iKP 6 2 A, 6 2 BUm^^ 

nxiso, I^s^©*8^1B^;^^x«^i^&s?)KP 6 2 A. 62 Bit 
jtiPifsjawi&MifiKtt. mm#^ 1 2 a. 1 2 b*> ssp 

a5n-5j^»:'?xffl!i©»;?;x?&sttAns 2 •^©ifflfiti 

«S1Sf^fXSfm^i^P6 4A, 6 4B*t}e^3nTVi^. 
;a::fe, c:©ffi (H3 4'*<B!lffi) (0 Ur^ 
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7 

<nimii7.m^wmy 62 c, 62 T>^i.xm%ii7M 

aSi^P 6 4 C. 6 4 Dd^Jg^SnXVi*. 
[0 0 3 0] 04fC^-rJ:3»c, j!l»»§l&»IB«4 etc 

5 3 t*tJgfig^5nTViS. C©jlK)|Bf;!!f;^«l&SK8S5 lO 
B|(ti0!>«S«9(CR^)SSn^jiiSin^XPt&D 5 0 19 
*b;a:Vi«S»^fXi|&»i^BfC«5iRSn*. «BiJ?L5 3tr 

J; 0 Sii«SlB^:«/;^4J'gB^j^«SI5« 5 4 AA^KJf snxiJ 
0 , «J»I?L 5 3 <r>^^m\Zim-»7.^^-^ 5 4 **}gJ«iS 
tlTViS. «!Sl^^$&iPg|5«4 Otrtt. EI4 4'©± 

jfEBSs 1 b.n-'(r>nmm<r>'m^ii7.w&mkfi 2i)m 

fcjKi<EJ;«;x«S8SJ^fi!4g|5^j5 2A*t^Jf$nTV5;5, * 

5 4 i:»fii!br*D, «8!ip^3!^xi^^^s^^J«ffl5«5 2 awh 

<t 0 *K^;*f x^J-iE^ 5 4 JCjgiSSiS n^. E<Bt;tf x5J-gB^ 
5 4 «, H 1 0 J: 5 fc, «S?f;*?Xii-ffi^ 5 4 

;5^5j68<Bf:j!f7.«i!i&«ii^P 6 2 A~6 2 D{C|S]ltT^Wl» 
ffia*^;*;^ < ;ft^j!^H;^X«l&ate 6 3 A~ 6 3 D {C J; 
Ojil!SS};!fX#^«&g5iKP6 2A~6 2DtcaifS$nTt> 
•5. 

to 0 3 1] 0 5(c^-r<t3fr, m«Bt^i8&SfS5« 
ffii:¥ff Tl« 5 ^^}g»rffiO«Bim 5 6 SnXV^ 

5 7 A*tEI't>056««Siii*^ e.icif StiT* D . ^Bim 5 

6 iL'mnT.^mmmmm^ i Ktrxiim^7.^m 

5 7 *<jg^snTVi5, mpk-»7.mimk 5 7 ogi 

UP 5 9 (t, 0^L!^V)je!S1^:!!fX<&«PS@irSi^$n 
ji!!ii^^;^»a«JgS5 7«, 07(c«3|*-r-5J;5{r. 
JK»5!fX»WSgK5 7*^^JS^f:«JXSPW»i[^P6 4A~ 

6 4 D \vmx^(mmwi<'^^ < ui>im:fJ:^mmm 

»6 5A~6 5DfcJ;0iil!S»:tfX»ttl«ttP6 4A~6 

4Dca«s$nTVi«), 

[0 0 3 2] htz-ifi-ox. mmmi^mmiAo\t. im 
:tfxl^&»««*^^©«s»^fxs«l^B^:»;^«i^&p5o. jus 

»;yx«ij&s5te5 1, jsss<6}:</x]ii^m5 2, mmi]7. 

^)-eS5 4, jSIS<Bf:ffXttif&a»6 3 A~6 3Di5±t/«S 
:p>^/;^#ti(&ftiKP6 2A~6 2D&:frbT«B«il 2A 



(5) #M¥8-17 1926 

~ 1 2 D K:«|&-r-& t«K, ffiSft: 1 2 A~ 1 2 D*>6 

«Ptfi$n-5jSi!8<Bf:tfxro»)«f;^&«s;pf:tfxsfm8?MP 6 a 

A~6 4D. «fi:^^fXttaa8S6 5A~6 5D. 

[0 0 3 3] is.^. vm^^ts^mwis^^^mmwi 2 a~ 
1 2D\zm^fmmi^mwMA 0 cj^jssn&jiss^^;^ 

cDf^t&AloD^iifE^ («Ki|B^;tf;^^il&iEE8S5 1, fmi3:m. 
t&m^b 2, j|K«;tfxi)-E^5 4:fej;t^jKS»:«fxtti6&ai 
10 8S6 3A~6 3D) *t"€-n-fni^-?gt^^£LT:feO, # 

1 2 A~ 1 2 D*» ^mmi^mm.m\z^^mnmm 

^iSSSS (*a!iPf;<fXSPWasS6 5A~6 5D, 

»mp5 9) %^n^nm-m^^vx\^^^ifif>. mm 
«¥ii&»a5« 4 0 if^^^mm^ 1 2 a~ 1 2 d \zvim-»7. 
*ti^^icfti»&$n, ^nmw 1 2 a~ 1 2 d*^^«shs}^ 

i|i&St«5«4 0'^«S»;!fXfl!l©Sf:«fX*«i^«?tC»msn 

So 

a> [0 0 34] *fcj!l!S«^il&»SS« 4 0 oR^b^f 

ofc*0DSgKtcov>T8tt?g-rs. j!!KipJ^*&»l*IJ4 0© 

cD«;5i ^ Egpp|;^l^iJ^c(pJ^tT^g^3 n& 4 t e. 

i>BBS7 owB9PPl;^I^ot[^a^^T^^^^nfc4■:^©^i«5fe 
«fK(r«, wmi)mm<Dm^ii7.m^m ia~7 id 
dij^^SStiTVi-s. 3:o»ifc:!?fx^>ffijS7 OB, H^L 

30 Kfb:<fXSag#:l 2A. 1 2BIC|t^i|&f S2C)©ifflg 
V^Btfl::^;^ 7 2 A. 7 2 B*tJg«$nT* 
0, TfflJCtt«l)i<frl 2A. 1 2B*>S»W^Fn-5K^b 

gEiKP7 4A, 7 4B*tJig*K^5nTVs5, J^^fe. Cl^B 

mz^oi-j^mm \z%m-^m mwz^Xyitvimm 

^m^l^U 7 2 C. 7 2 D:fe<ttl«<t;:)tf:^»taSSlKP 7 
4C, 7 4D*tJ^J«SnTV>-5. 

[0 0 3 5] H6iiJ;t^BI8lc^-rJ:5fc. 

40 iS&P7 1 A~7 1D«. K'ft;:tfX«iS&P7 1 A~7 ID 
*^^l6fl:;yxttil&S5i^P 7 2 A~ 7 2 D{C(RjttT»r®tt 
< :ft-5K^t;;WXfti&aK 7 3 A~ 7 3 D »c J: 0 R 

^iST.'mmSiU 7 2 A~ 7 2 DfcjglSSnTVJS, 
[0 0 3 6] j6R«^*&»8i5«4 0©S6»P©T« 

t^T}pJ^3nfc4:30St*>^;S:SK^b:«XSKflS67 8 

^tjgjSEsnTi'i-s. 2:®eft:^;^»fflg57 8©izsiR*iBi 

»C|6jttTJ^jS^En^c4^0JS05fe^85»Ctt, »r®*iRJg 
©K'ft;:)!fXffmP 7 6 A~7 6D*tJgt£$nTliS, R 
50 Yt:;i!/;^tttHP7 6A~7 6Dtt. 06:feJ;t;0 8fc^-r 
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mSElKn 7 4 A~ 7 4 D ClPlltT»rffia*t;*;# < i^^K 
fl;^f;^Sfffla!S7 5 A~7 5DtcJ:0Klb^xSfffiaiK 

□ 7 4 A~ 7 4 D JcaiSSnrVJ-S. 
[0 0 3 7] bfc*toT. JilS«^l&»l95*t4 Ott, K-ft 
:^Xj&SPSIl*^^Ol6itJ!fX2:ffiit^f7.5^E«7 0. H 
jkJ!JX«iJ&P 7 1 A~ 7 1 D. fki:ci37.m^m^ 7 3 A 
-73 J;lffi8^b;«f X«l&«lBiiP 72A~72DS:fr 
bT«Ji» 1 2 A~ 1 2 D JC«»&-r 5 1 

2A~i 2D*v^«fm3n-5Kft::<fx®SP:^fxSr»^l:^f 
x#asEiffia7 4A~74D. Kik:ff ;^»tHaKt 7 5 A 

~7 5D. KflS3!fX»aiP7 6A~7 6D*J:r;K^b;tf 

CO 0 3 8] is.^. mt^:^ii^mmmf)^^^mm¥f-r 2 

A~ 1 2 D{CS-5jS8»^il&»g?«4 0 tJ^lSSnfclg^b 

^f:^©«*&fi!lo#«[IS (K'fl:j!Jx»BBtS7 0, Sfls^fx 

«|&P7 1A~7 1 D;fe<fcr;iKlb:tfX««&agS7 3A~ 
7 3D) *t^n-?ni^-J^tt*bT*3D, «IS#:12A 
~1 2D*»^8llb:«?X«&»SfitcM^TO^i|i&»a5«4 

(Kft::WxSftiia8S7 5 A~7 5D, K{k:<?x#ffia7 

6A~7 6D*5j;yq8^t;:^jxfifaia67 8) fe^n-^nra 

2A~1 2DfcKfl:^;^*»l%^(C«l(&Sn, ftfflS 
«c 1 2 A~ 1 2 D75^^jK!S^6F^il&»«|5«4 0'N»fl;^;^fl!| 

[0 0 3 9] j!cC±gB^r-X 8 0 ®«jgfC:3V^Tra-r 
HI lttaifc^bfc±ffly-X8 0OE-E«»f 
fflH. 01 2tt01 tC^b&±aB'5— X8 0©F-F«| 

nxfeo. HI. 01 1*5^1X01 2 K^r J: 5 ± 

ass It, roiffia Ii5i6jt^^fcjf0ft*tr3fc2t3© 
mms 2 ttl^ibU^. ±gB8 nc«, 'J:/868 4*tff^ 
fe#fcJ;»3}g*£SnTV>-5. U:/ffl8 4tt, 01 itc* 

tt, Bf®At¥R}g©«tte58 6*«j^fiK5nTv^s, mm 

aP8 6©U:/af 8 4©:if>f HgP8 5 tc^iAj-Tsae^^t 
tt, 01 l^itfHl 2fc^-r«fc'5fc, U:^ffl8 4®3!f 

Hess 5 tl^«;5:^-f Kffl58 7*tJgJ[3cSnTVi«. 
©;<f'f KB?8 5 tiJ-^ KSBS 7tt, fflS^l 2A~1 2 
D&«g-r-5», 1 3 S:;*/-^ HT-5, r^b&'J 

:ra58 4. ^-fH»8 5. «ftai58 6:feJ;tX^f'f H»8 

7 J: 0 ±g?'!r-X 8 0 ©H!H4*»ia«) SnTC^-S, ±«IP 

8 1 *±D:fi!ie68 2 ©jS^»«¥i^»a8*j4 0 :feJ;t;jpE« 

#1110 tim,^n^mmmz\t. ±8B^r-x 8 o s«s 

»^il&»a5«4 0:fe*t;jinJE««ll 1 OKB«r«&«) 

[0 0 4 0] ^^^JcTffi-S— X 9 0 ©^j§(cc)V>Tii?g-r 
•5. 01 3tt0HC^bitTS6'5r-X9O©G-Gi®»r 
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90, 01 4tt01lC*L'ifcTaS^r-X9 0©H-H« 

»fffl0T*^. TBS'^-- X 9 0 a, igP-^-X 8 0 tl^ 
«i{c«««jc«fcojg^snT*o, 01. 0i3*3<tc; 
0i4fc^rJ:5lr, iSaSQit. ;:©is«9 id^iSgt 
ACJ»r0ft*«t>fc2-:3©flS«9 2 t*>53a:-5. 01*J: 
XSm 1 3 ics^f J; tc, 9 1 ©±S8>y-X 8 0 ©'J 

■/gP8 4^c^[^^I■r•5ffiB^c», »rHJit¥njgT?0 1 3(f 
±tfit;^SJ:5WftaS9 4*»jg«snTVi5. *:t, 
jisffl59 l©^^ft^B59 4^'^^[^iJ•r^^gg^5t, jnjEtn^ii i 
10 0 ts)K$n-5Wc«, fsfta59 4 tm-i^^<Dmm 

1859 6Al}gjSSnT^iS. HESS 9 1 ©Eft^if&^ffltt 4 

Q t.iSiWi^n^mmz\t. 0i4(c^-r,^^(r, mmm 

9 4tR-}g«-T?, 01 4tt>Tlrai:i'i^i;5iSftgS9 
8*tjg^$tXTl^S. ^«ft|$9 4{Cjtt(6j-rS«fi8B9 6 
t j«ftfi|5 9 4 tt, aSftc 1 2 A~ 1 2 D SagTSIS© 
(iBftfeJCfflVienS. «l5bfcWfilB9 4, 9 

6 . 9 8 J: 0 . TSB'ir-X 9 0 ©HUtt^tiiSJ&T tlT 

^, i^^nmm 9 2 ©ss^^i^gpsBw 4 0 *3 

io -X 9 0 ^mnmtmmtA 0 *j:i^iiDffttM» 11 0 ^ 

[0 04 1] TSBy-x 9 0 (Dmm 9 2 ©j!ai3pf#«&»i5 
«4 0 \zmm^n^i^w>wi5.\z\t. mi^mi^w^muA 0 
s»tJSUB*©«e«a«cBBBsn-5ssT«i 0 ocjg/s 

Stlfc^^ 1 0 0A£5(0{af«}^©«m9 9;Stj^^ 

2 -zxDm- 1 0 0 Att, 015 \zm-ti. o KijS«-r« r 
0 1 5 fril6«©«^ **-r. 075-r5J:5 

»c, }g^«i 0 ott. mmin-Qim<Dismzm^^n 

so T:fe»3, -?-©-iZHCtt, ^HiUfc«gTl 0 0A*sjgt£3 
nxv^-s. ::©«^^i0 0Att, jKSSm 1 0 *iB*ft 
ttfcR, #TaBdr-X9 0©Jf8?-?L9 9A>e^a-r«. 

1 0 0 AMSi^«|-r5i(g|l« 1 0 2 tctt. ;i©^^ 
100 Mz'Si^^^Ws.^^U 1 0 4 jJtM^Stcj^tfe^nT 
r©«^aPi 0 4SjB?^i 0 0Aft«-&$-a:5C: 
ttcto. 1 0 0AM®iie«8*<ff;fe*3n-s. ^iSM 

©JgJj6f«?ijl 1 0-Ctt, «e{*l 2AtaM*^l 2C;fej: 

r;«i®«^ 1 2 B iae«c 1 2 D*t«g«8s 1 0 2 tj; o«s 

4£? [0 0 4 2] Sfe, «e{*:l 2CtaB«^l 2D«, Jn 
)EE<S«1 1 0fl!l©«S^g-efci^il8$nTti-5. «»«^1 
2 C 1 2 D t©i|g«|©ei^ S0 1 6 \Z7ht> 0 

^■rSJC'iSfc. «©frl 2C©«)iSS»Ctt, «IB«:1 2 
Dfi!l(r^-&oeBi 0 7*tjg^snfc«g^«l 0 6*t»:B 
^tlTiiO. «(©«J1 2D©||«*S»C«, ag^*^12C 

mz%^{hm \ 0 7 t«K-&pitg;*«K^Gaas 1 o g^tj^is 

Snfc^^Sl 0 8*t|8S3nTV^-5. J:©fS-&OS81 

0 7 t^S^iagCl 0 9«, ^-&L.fc«^T, ^T«l 0 

6 (^^«i 0 8) (nw^mtmiim-nmzT.^^ h-t 

50 •5ii:*tT?^-5, Lfc*«oT. ttg#:l 2Ct»©#:l 
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[0 0 4 3] r rT> ^^m<otmmmi o-ctt, 
1 2 A~ 1 2 D *8isf sis, *m?a 1 3 Sr«(R-r?. 
m«a2 o&Ri;[R)€r B2ic^-rj:'3(:mm 

ffi2 0©»2 7*«0«f*ffi3t^-5|pl#) tbTSI»ffl 
2At«^ft:l 2Ci:*}gfKL., 2 0 SrS5tt©IoJ 

# 02*©^««2 0*»|2 8(04'*fcfell 

■r««*lllltbTl 8 0«I1«3-&T|»2 8ifim2^»:^ 

}g<SbTV>-50-C, leSSl 0 2iriD«[@«Jl 2A<i: 
WlkVe- 1 2 C tSttHL. »-&ifbfi|5 1 0 7 tfil-&IH» 1 

0 9 tfCJ:D«B*l 2Cta)g#:l 2Dt*ilSi8IL, 
iie«6«l 0 2trJ;r)«(S«:l 2T>t.mmW\ 2Bt^f^ 

mttwt. ^nm^i 2a~i 2Dtt, mm^i2K. 

1 2 C, 1 2D. 12 B®)lilCjt5fJfcS?lBii*n«. 
*«oT. 1 2 A^^UmmW 1 2 B©3raJEE«« 1 

1 Qm<r>w.mmz. i o o s^^ts i o o \zm^ 

Snfc^^l 0 OA*t0iif±{C7S:-5<J;5^fi-rtl«. 

2:©ss^ 1 0 0A*tj!R<Bf«?fii orom^jsS^tJS:?), a? 

<o^^i 0 0 A}Sie.«**#^Jit**"t?^^. 
[0 0 4 4] ;*:tcjDE«i«i 1 o\zrD\,^xmm-t^, m 

1 7li, liq£E«t«l 1 O©«^S0y^T^iffig^El-C2> 

Hs^-r««t3fc, «p£E««i 1 ott, mmsmi i 

0 &±8B'5— X 8 0:fe<ttrFSK'^-;^ 9 0 JCSlOftlt^ 

112 a:. C:©IR(t« 1 1 2 \Z^mt^mm.iSr')V 
M 4 0 »Cf^ffl-r'5iDJEE{C^|i5R;^&e^-r^lHFtel»± 
a« 1 2 0 1 2 A~ 1 2 D \znMi3t^<Om 

*Sf^ffl$-B-5Snffg5« 1 3 0 IniJEgBW 1 3 0 fc# 

1 1 2 J'tt, 2 t3®jEA^§Jg®Jia?L llAlfim 
J^Snr^feD. i:offa?Ll l 4»CliWEHrlkaS«l 2 0 

[0 04 5] 0 1 8 wm±M^ 1 2 0 &0 1 7 4^ 

«B« 1 2 0 tt. HOJEjH;!/ M 4 0 fcf^ffl-rSDBECflii 

K:f7S:B(#«i 1 2\z^m-r^v\m(r>-^m.mi 2 2t, 

jEA^IJg-^m#«l 1 2<DSa?Ll 1 4tK^Blii^tK 

^asi 2 4 tji^eja:*. K'&asi 2 4o«t»ifcKtt, 

ai 2 4*jitaT-5sa?n 2 ed^j^^^nT^so, a 40 

a?L 1 2 6 g)^-r^iinjEE!j?;u h 1 4 0 ossa 

ffll 4 4tjR-&-r-5J;5H5S!lSnTtiS. IS.^, 017 
(C^L;&lllEEj^±^^l 2 0». Bl ^(DWlSSiltWA 

1 2 OOJ- J«89rffl0-C*^. 

[0 0 4 6] 0 1 9 «, MBmU 1 3 0 *0 1 7 "ti^fij 

0 1 2 A~ 1 2 D©«QSSK«>£E*Sr(^IBS 

•B--&RS1 3 2i:. dCORSl 3 20f *IC«(Of=flte. 
n-5JniEE$ft 1 3 6 RS 1 3 2 tUDEEW 1 3 6 Srtt^ 
TSH^^J^cDiOIEU:/! 3 4i:A^&;5:.5. IniBEttl 3 6 50 
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(HI 7 fctt. #J*»ttOflI)EEI!flai5 

1 3 8*»JgJES$nTVi5), 

[0 04 7] MJS.a^A' h 1 4 0 tt, 017 {C^f J: 5 

fc, -:«r 14 2 ttjnffi«« 13 0 ©aniEEiaas 1 3 
861 4 ett-ewBrffi^t/s^jgtjai^Jc-sji^fKsnTVi 

■5. inJ£E!p;WM4 0<©«Sa6l4 2i:«gP14 6i:©M 

». iii4ggi^±fi63^ 12 0 0!>9a?i 12 6 yzm-^-i-^mA 

«51 4 4*tJ^^$nTVi^. 

[0 04 8] H 3 bTfll^SnfcJnJEE^*! 1 1 0 tt. )k 
©Jc^tCbTiffiSfli:! 2A~1 2 D fcStSTbrifllOffi:^ ^£ 

f^ffls««. imteii5Jh»« 1 2 o©sa?Li 2 6»c«-& 

Lfcttff3p;i' h 1 4 0 s[hik^-q-^ iniff h 1 4 
0 017 f ©£;&:j^in](c5^«i-rs. iniJE3i^;w h 1 4 

0 Siafe^itT, l)PiEE3}?Jl' h 1 4 0 *|^0'l'©fc^rlBHr 

i»fts««t, inffi^jPh 1 4 oossaJi 4 2«tJniffilB5 
)tJ 1 3 0 ©fllElHIg? 1 3 8 ica^b, iDEEgP** 1 3 0 
-^■^mz^Wi^"^^. Z.(D1t^. «lgft:l2A~12D 
Ctt. inJEEI«« 1 3 0 ©R« 1 3 2 dJ; Otta;&|Bl©£E 

[0 0 4 9] ^i5Lfc^«^SB«tc±r3«^3nfcM<^ 

mi o©E<Ef^?ii&staB«4oic, n^hfs.\^^fm-)37. 

*K<B}«?a 1 0 tt, ^Ais:\z7htn,mAt^Rm^ni3.\\ it 
^jL^)i^^m.^n%:t^^}v^\zmi:-r^, 

[0 0 5 0] ^V-HSJC (St«ffi) :2H* + 2e- + 
(1/2) Oj-»HaO 
ry-KKJiS (jKSUBfffi) :H2^2H* + 2e- 

[00 5 1] £k±mmiyitmmm<D^nmm i o j:n 
«, 1 2 A~ 1 2 D'vwjjRW:*;;^, Kfl::«f :^*5 

**T?t-5. mnnmi o(Dmm7.^-7s^'i^ 

»:l 2A~1 2Dt&— »:<fcbT-im*«:fr«©T. 

1 0 i:^m^\z^mzmm-r^ z. t.mx'^^. 
[00 5 2] * fc. mmmi^m^tiA o 1 2 a 
~ 1 2 D-cj*«f jsssisj^ii&spgptj 4 0 nmm^ 1 2 a 

~ 1 2 D©«»lBA^5fll)g«^ 1 2 A~ 1 2 D's©j||R»;<f 
X. ejb:WX*3 J;y;j^aJ*©«&SfSrff jS:^^ 1 2 

A~l 2D©te^*>^anff«a«l 1 OC<fcOffi:'jS:JD;^ 

s©T. m^^f&^w^4 0Lmmwi 2K-\2ut 
<Dmmm\z-\r^is.'^-)\^^nm-^z.t.ifix^^. z. 

[0 0 5 3] ^i\z, mmi7.i&^mm.^iixmik,iJ:^ 
t&Wt^mii'i^^MV^ 1 2 A-- 1 2 mzm^mn^ti^m 
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mikt-^^iimz^mmm 2a~i 2d*>^«5«:^x 
t L/to-e, mm^mm 4 o 1 2 a~ 

1 2 D X*a;tffl6fl2^?X *J^I5(r«i>&-r^ ' t 

d<T?€r, 2A~l 2D*^5.«!lM^iiet*SW4 

-r^^tufii:^^. Clone*, #a@^i2A~i2D 

[0 0 5 41 ^JfiW©«8«Bf«}|!il OT?tt, ±ffl^-X8 

0^&fT-^ft#, u:/8P8 4tu:/|»8 4tc^:*[6]-r5?ltt 
8B8 6 tC, ^n^ni3-i HIK8 5^J:i;:<;-f h'ggS 7 
*»lt, ^^.tcTSB'i^-xg 0t»ftBC9 4. 9 
ItT. «t)g«:l 2A~1 2DSiWIBf SIRIC#««11 3 

©fi:B*«;£*-5J;5lCbfcOt?, ^«IPft:l2A~12 

©j6»J|Bf«ja 1 0 Ttt, ifflSy-X 8 0 *fl-%SEV>&0 

■r. 2A~i 2D(Dmm^Wi^mmt^:itii^ 

IIJi«^0«Sn«?& 1 OTtt, Jnffi««l 1 OtJ;SflI]EE 
*«#aS«^l 2A~1 2Dm\znf3:t>n^(Dr. «Jiflc 

1 2A~1 2D«»cm^)E:^£iafiS5-r^j:t*^T?^, 

mm^l 2A~1 2D»»C^>x:*->;^TSC:<i:*t7?€ 

[0 0 5 51 mmm<Dmnn,mi ot«, 400 

2 A~l 2D{t^J^^n, ^KDA-ZXDmmi^l 

2 A~ 1 2 D'soE<sj:yx^©«&»£fT^5)ll!Slsf«?*&Sf 

a5«4 0*fflvifc*^ 2^<Dmmmzmm^n 
i^^<Dmfkm<Dmmmzi:K>tkminmscm<omm#^ 

[0 0 5 61 sisfiii»jT?tt, jm^Tsmma 5 0 tjiisw;*/ 
xftwa 5 9 tt:tmm^»mi»4: 0 ©^tisj-rsHtcjiJ 

J«bfc*t, |S|-iBfcjg^fa«i«t>»jii-C*S. 

^JSlJUTtt, Ji!S<6f^ifi&SP«W4 0S7;W5r:'?AJCJ:D 
mfSLLtzifi. «^©te©^jil. T;1'S::i':7A^^^-€-© 

mm^iz^K>m^vx^^\^\ iisg«i9-ctt, * 

-gI5«(C«HiJllDX*iSUTjlSS«Bf;<JX«*&»jK5 l^©8g 

^s^£Ji!!!i^E^a¥^&»^il5$^4o©rtgl5^c^^figufc*t, ^^^^gii 
anxsjBUfc 2 sJL±<Dmt^9i^vT[Hmzim:fJxisi 

[0 0 5 7] mmmxii. tm^t&m^^ 4 o\z. mm 
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:fS7.<fiii^mm». i6^bJ?;^©J&»si!8S*J;tXf&a)*©i& 
m^is. «8»«a©a*E*fl=fca:oT», 

^ft*^*)*?), ::©«-&tctt, ?&^*«*&aiS4 3A~ 

4 3D^©ffi8S*J^^b;'i<Tt>J;i^. 

[0 0 5 8] SI»fi«fSTtt, 2A~1 2D^m 

iS«10 2. «a^«l 0 6*J:t/Sa^Sl 0 8trJ:»)a 
P#:12A, 12 c. 12D, 1 2B<Dmvm^mZ\M. 
10 m\zmm.Ltcifi, 2A~1 2DS«ftW»CM 

mzm^hX^^<. 2A~1 2D©5^© 

2 0'ro*«fLW>rE5'JC8aRbi:©»5«JC»lKiLfc 2 

is.^nmm\zmmiiLx%ii^K 

[0 0 5 9] ^aa^l 2A~1 2D*«^W»CM^J»C 

gigif-5«^, JSlS^B^^i^&»aE«4os»^TMllt■rs« 

)B«:©«JH«©«a«tt«, WtJffitta:UTt>J:<. S 

/SSffitttLT'&iVi. ;!©«-&, ^i»g#:i2A~l 

2 D©p«)i«»'JS8^« 1 0 0 ^wmh. ^(D^'i-m. i 
0 0 {rj^^3n&«g^ 1 0 0 A^itx^x^mmw 1 2 a 

20 ~1 2D*^6-?-tl-€'n«**ffitOHiLTt>±Vi. 

1 2 A~ 1 2 D©Snffi«« 1 1 0<B!I©«[^^4 

fcttV'f-^-xe&sioabT'bjci.^. 2a~ 
1 2D©iin£«i«ii 1 ofiii©isa^£6^«-rs»&, ^ 

ifise^ 1 2 A~ 1 2 D©snjEE«t«i 1 1 0 ti®«ie«**vi 

2A~1 2D&IS^-r«.. 

[0 0 6 0] 2A~1 2D©5%©20-r:3 

c. mmwi2^t.nmwi2u^imw.io2\z^^ 
^n^nm.m\zmihx%i:<. w^^\ 2Atmm» 
12B, mmi^i2ctmmi*-i2D^m'^io6t 
m^rm 1 0 8 tiz^o^n^nmmizmmhxhj:^^^, 
mmi¥i 2Atmmi^i2Bt^mmzmm-^^. 
mmi^i 2Atinm»i2B<oua&mmi 1 o^©^b 
1 0 6 1 0 8 ttr J: rj^^mLxmn 

^i|i&Sfg8«4 0fi!l*^6ta*^?S®0tobT'bJ;<, «!S 

n^i^m«iU4: om<omfsm^m^iR 1 0 a tm^m 1 

40 0 8 tfcJ:Difei»LTllDJE«WI 1 1 OfiHA^&ffl^SS?^* 

[0 0 6 1] J*:tm]Sfi«a|®«S<6fm» 1 0 200 
lC»«L;S:«-&©«TtCOViTSl?«-r-5. 02 0 (a) 
«a«l»2 0 0»Cj6S1Bf«?ai 0^S:^«-rSK5©IBfi© 
-«i«S:S^bit¥ffi0, 02 0 (b) ^^©MWmiO 
«©ffiM©fi!lffi0T&5.. H2 0 (a) ir^fA^tC, 

a»*2 0 oirtt, JilRMffii 0. ;*^y-;i't*t© 

<ef^x*«iS&-r-5«s<Bf^'>i7 2 2 0. j^jBjttfaii o*>^ 
50 ftmsn-s)!S*f^?xfi3©«f^?x*sttAnTpt^y-;u 
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15 

«te 1 0 \zmm-r^^ni\^^y!' 224. 

2 2 6, imnmr oi)^fb^m^nit^n^^9^%ii<r> 

3»^!«lfcJ:0f&«-r57-:?x3'-2 2 8^*«»«SnT 

[0 0 6 21 ;iOgl&»2 0 0T«. 

1 0 C»lK$n-S)»Sff^fXlt&»SBtUTj!l!S«^>!f 2 

2 0:teJ;r;;<^'/-;W'J7*-V2 2 2$r^«L, f&Sl 
*mSBtL/T}^rai*^'>i7 2 2 4*5j;t;^>?X^'- 10 

2 2 8&^«bTVi2>. Sfc. aiii»2 0 0tt, K^t;;itf 

^, ^nm. ii6*2 0 o{c«, j^»mflsi o*>e.a:^ 
mmk^mmt^^ >n-9 210, 2 1 2 w >n- 

^210. 2 1 2*^e.<D3ffl3?Si^«BEKJ:oTB«•r■5 
^-^ 2 1 4^fe^«SnTV>S. 
[0 0 6 31 H2 0 (b) fc^T±5fc, j!K»«?ftl 
0. ilPSSg2 2 6. '1'>A-^'2 10, 2 1 2;fcJ:t^^ a? 
-^^ 2 1 4 2 0 0 ©tfi^ftiSCSBl^ nfc^ 

8Kffi«2 4 OOTI'ISasnTt/^S, Sfc. ^>?x^'- 
2 2 8«. iE!l»2 0 0©SKia8<Z)gTIKtt|gB$nT 

lte.nTtiS<75t?, Sl!l*2 0 0CDSI!)Cjt*bT-:3O 

!t&^*^tbT©#«i**-r. j!SS<Ef«?fii o®ai)i»2 0 0 
'soDiftBtt, j!iK;pf^«&»ffi«4 oamm^'y^ 220. 

;<^'>'-;p'J7*--7 2 2 2:feJ;t«^*^'>i'2 2 4 

\zii^mm's^izi:K)mu-^n^^ti)^^. s«)*2oo 

U^V>J:^j|l!SifBf^ilg«^«»m4 0-7j!IS^««il 0©#fi£ 
3t«fr « J; 5 flSt 0 StlTVi-S. 
[0 0 6 4] £i±ii?«LfcJ;5»r. o\t. - 

H!ltt#:itTffi*(*tt^nTVi-5©-?> S«l»2 0 0tC 

j§afc*^«-r«iit*^c#. ai!i»2 0 o©jfeffWfojg 

jiai^^«&fte5«4 0 ■cjKS1B^«^I!s 1 0 (omm^^^r^^ 
^mK>mnc<o'c. i»*2oo©jtffi^oig»fcj;o 

*«#6n. «!i:p};tfx^?^«*^©«n*l»±-r5c:i:*« 
T^-S. ^f>\Z. 2A~1 2D©«tg*|pJ** 

t LTjiS»«?l!l 1 0 S«gi5ffiJ« 2 4 0 ©T»w|8fi 
Ufc©T, ai(l*2 0 0|*i©ett^W^:^^<-r^^:i: 
jOt-C^^, ;S:*3. Ilifi«an?tt. JSS^Bj^Sill 0S:SI!i»2 

[0 0 6 5] *^M®^2©||JS«a|t?a&-5j^«« 50 



«fM¥8- 1 7 19 2 6 

iff 

Ji!l3 1 0 fctJViTKM-r-S. H2 Itt, ^ 2 ^JSWOM 

«S<Bfefl6 3 1 Ott, #«fflS;«gLT;a:S4t3 
0«Ji#3 1 2A~3 1 2D4:, C:©«^«:3 12A~ 

3 1 2D-^<Dmm^<of/^m^ffti:5iimmmmm3 a 

0 t. iMe<*:3 1 2A~3 1 2 D*JJ;Z;ji«S<Ef^l&»eiJ« 

3 4 0 ^umr^mm^^ sot, «sft:3 1 2 a~ 
3 1 2\i\znm:^^<r>mi3^mx^mmmiii 1 ot*^ 

m 1 ^mm(Dimmm 1 0 *ttiA-5jjnffa« 1 1 0 

-©SI^JtOT, l^-©^^?£#bT-€-©lttW*«IIST 

[0 0 6 6] 02 2«, «B(*:3 1 2 A~3 1 2Dt?fc 
^*«?a3 1 3*5<fclX}^^ggM3 3 0©:M^©«E 
B»Sr«»l^-r-5^«@I-CafeS. »«?a3 1 3«. @ft:ii55i- 

K3 1 4t. :i©«<S®K3 1 4 2rW^B!|*ie.8^^T■l^-> 
H-f y9^«jfi*J^^t-^2:3©;<fXti««ffi3 1 6 t, 

^1 ©-3- > H -f 5/ ^«ie e. «jfr -5 2 ©»««i 
3 2 0 tifi^m^sn^o 

[0 0 6 7] mmmi^3 1 4m:zsii7.mmmm3 1 6 

«, ^1IIJS«'!I©««IS)^1 4*3j;t;;*fXlft««ffil 6 
tf^-©tt« («g|Mlg3 1 4 »COViTttK5)-T«», 
3tfXl£««ffi3 1 6fCOV»T«*-3|?>irDX) J:OJg 

[0 0 6 8] %«S3 2 oli. mimmm(Dmmm2 0 

tH-©«»T*«i»afa*-3}?>fcJ; OStJijif*«H 2 

2 tf fe**l6l=fc 0 ±T5&l6j©**t^ftVifi;&}^!K©» 

«{c}g*£$nTVis. 2:©«en©s*±a5*fl!itTa5 

feUJtett, m«S3 2 0®±e*fcttTiitfri»oTlHBS 

viiia?L (?&ai*?L3 21. 3 2 2) *tjgdJ$nTVi 
^©j^ai*7L3 2 1. 3 2 2tt. mmi^^m^i'tc 
BS, mmti^'&»m:^i^\zmm-r^i^m7ii(D^^im^-t 

«. c:©a)i®Ktt, »fiij*«itA-^)a=A}»© 

SaJL (j!R«^/;^?L 3 2 3, 3 24 :fe4:tfl»<Kj!f X?L 3 
2 5. 3 2 6) am^-^nXU^, i©*S»?9X7L3 2 
3, 3 2 4*3j;t;K^b;i!/X?L3 2 5. 3 2 6«, 

:^f^\zMm-t^mmiT^^-r^o 
[0 0 6 9] mmms 2 owsis®©-:)^ (0«?«ffi) 

\Zit. MniZ&iSr^im:^7.^3 2 3.3 2 4M*j1 

j»-rs¥fTft«»©}»3 2 7*t}g^$nT*r), uss 

©te:)& (H'f'S^B) \zit. hz)~:^<DMmz&m-r^ 

mit:f}7.ii 2 5. 2 6 m^mf&t^m 328 ^t^^^^n 

::o«3 2 7i:}S3 2 8i:«iS^LT*0, ^ 
»;tfX©SS8SS:^-r. fiii, «<»SK3 1 4*Jit;;«/;^ 

ififtmffi 3 1 6 ^m/vTm 3 2 7 tsis 2 8 tiflim-r 

•5J;^*«ffi3 2 0*tgBfi$n^. 



—MS— 



(10) 

17 

[0 0 7 0] ?^Sm3 3 0<b#IS«3 2 0a:t^tl(ce 

?L3 2 1. 3 2 2. jil!S«j!fX?L3 2 3, 3 2 4*J:lffit 
fl:)!fX?L3 2 5, 3 2 6 tR-®«^fcra-Jg««)f^ 
J|K?L3 3 1, 3 3 2, <«<Ef:^fX?L3 3 3. 3 3 4*5^:1^ 
Kfl;:3!/X?L3 3 5. 3 3 6*<}^J«SnTVi«. ?&ai*3fL 
3 3 1. 3 3 2»^Sffi3 2 0(O)^^;!K?L3 2 1, 3 2 

2 t*fv:f&ai*®S5»*J^«U. imfiTs^Z 3 3.3 

3 4i5it;tKft;;i?X?L3 3 5. 3 3 6«. *«ffi3 2 0 

3 2 6 t*fcj8R»jf;:^:feJ;t;itfl::«/x©SK»*}g^-r 

}^aigg#3 3 o©«Bm©-:^ (^ff^s^ 

®) tttt. ?&ai*?L3 3 l*^e)?&^*7L3 3 2 trS^« 
tlf<^©}S3 3 8*tU:/3 3 TtCiDJgfSSnTV^^. Jl 
0« 3 3 8 tt, « 3 2 7 ifcttSI 3 2 8 <D\^^-ftl1fiifim 

[0 0 7 1] 3 LT^^KSnfc^flft 313 t J^SHS 
itt3 3 0*i«)ibTi«@#:3 1 2A~3 1 2D*Jgl8-r if 
-5. H-^SfifiaiTfe, *«?a3 1 3 iJ^SIgB** 3 sot 
*3 : l©it^i:bT«^U ifiie*J:3 1 2A~3 1 2 

[0 0 7 2] 02 3». j!l!Si^^it&»l$^3 4 0©fiHi$ 

Ciii^-r^i^a@-e»^„ 024 tt*«s«^«&»eB** 340 
mm. 02 5 tt*K«Bj^$&sfa5*j 3 4 0 <Dm.^ii7.<Dmi^ 

[0 0 7 3] mmmi^m^mZ 4 Ott. TJl^S-C^Afc 

3 4 0 SI ll5S«si©jliie}^i|i&Sf|fl5*t 4 0 

^nmm 1 2a~3 1 2Dt«*&-rst*c, mkVf- 

3 1 2A~3 1 2-Di>yi^m^m-^n^vmi37.m<Dmi3 

mmr^mni37.»^mmmii^mm»3 1 2a~3 1 2 
ii^mmmt^mm#i3 1 2a~3 1 2Dd:$a<»-r«ii 

mi^3 1 2A~3 1 2Dt*ai&-r-5/&ai*Oi»&»®fc 

d©ie^*«j^)«$tiTVi*, 

[0 0 7 4] «S!^^l&«^«St^3 4 0(c:», 02 3;^V)b 
02 6{r^-rj:'5»r, 2-:3©*«ffi3 2 0 *J^^*?L3 
2 1 *t«S!^«lt&SPgi5«3 4 0©±;&imt^^J;5M-< 
TjSSi«^«&SPffl5« 3 4 0 ICS^^-lirfclS, 2 0©*«ffi 



^M¥8- 1 7 19 2 6 

3 2 0 <D«immizj»^^tiitiimA(.in.3 21. 322. 

«S1^5?;^?13 2 3, 3 2 4:feJ;i;Kft;^X?L3 2 5. 3 

2 6 tS-^-r-SJ^^l^a 3 6 4 A. 3 6 4B. 36 6 
A. 3 6 6B. «S«^f;;^?L3 4 4A. 3 4 4B. 34 6 

A, 3 4 6B*J;tffilfl;3?X5L3 5 4A. 3 5 4 B, 3 

5 6 A, 3 5 6 BumsSL^nrir^^. ^ft. mn^i^^ 

gp«3 4O©0 2 3*±ciitctt, m^VU\^>m^:f$7.»^ 

mmm. m<t:fJ7.ms^i^m^^xmm^i^mmm\zmm 

«)f&?L34 1, 3 5 1, 3 6 Idtj^figStlTtSO. 0 2 
3tt'Tffi («ffi) JCtt, 0 2 4;fS:Vib0 2 6»C^-r4;p 

^mmmizmu-^rnm:»7.^<Dmi}x. miti}x»<D 
^B*5a;t;f?&^*iii&»^Bir»ta-rs»w?L 349. 3 

59. 3 6 9*tJKlfi$nTViS, 

[0 0 7 5] 02 4t^-r<fc5(C. «I&?L3 4 1 jJS 

^B^^^xtt«&ss^s 342 A*3.ty:3 423 \zj:r)mm^:^ 

?L3 4 4A*5<i:i;3 4 4Btji«SL.T:fe0, ttta?L3 4 
9 B, J!IK»^X»tH«a» 3 4 7 D«8«;ff;^?L 3 4 6 

'A*5j;t;3 4 6Bi:ailSLTVi-5, Lfc/O^oT, j^lp}^ 

ttiS&a 3 4 1, «!!i<B}^f 3 4 2 A*$<fct; 3 4 2 

B. jm:»7.1L3 4 4A^^Zf3 4 4B^lfllyXmm» 

3 1 2 A~3 1 2DlC«t«&-r-5t*»r, filB#:3 1 2A 
~3 1 2D*>^»m$n-5j!IS<Sf;«XJS©i^;^X*j^ft^ 
:^a3 4 6 A:fej:t;3 4 6B, *Sipf;^JX»aiiSgS3 4 
7 . SPWTL 3 4 9 &:ft-UTjilSfiJtf ;^l&»SfiC»lB-r 
•5. 

[0 0 7 6] Sfc. 02 5tC^f±'5tr. jSfii^^t&SfSS 

3 4 0 ®^f&?L 3 5 1 m.{t^7.mmmK 3 5 2 

J;0»<t;:«/X?L3 5 4A*.kCX3 5 4Btill»LT:fe 
t)v mmjl3 5 9«. tHJggS 3 5 7A:feJ:r; 

3 5 7 B\Zi:0Wl^t:iJ7,^3 5 6A*3j;r;3 5 6Bta 
i»bTV>S. Ufc*«oT, «R»^»«Klt3 4 0tt, K 
^b*xi&»Sfi!6>&©Kfl:;!/x*«il&?l3 5 i. mitiJ 
xmt^mn 3 5 2. Sfl:;«/x?L 354 Acfe±yr3 5 4 b 

*:n-bT«S{*^3 1 2A~3 1 2DIC«i|&-r-St^C, 
aji«:3 1 2 A- 3 1 2D*^e»W$n«B6fl2:«fXJ5© 
Sf:<fX*Kfl::^!f:^?L3 5 6A*J;tK3 5 6B, K^b^/X 
»tfl«ESS3 5 7 A^feilfS 5 7B. »ai?L3 5 9&:frL 
TK^fc^fXj&tlf^BtcStait-^.. 
[0 0 7 7] 02 6 fc^-r<fc5fc. «!t«^»«5«3 4 
0®ft|&?L3 6 1 \t. ?^»*«*&«fK3 6 2 Ai3j;t;3 

6 2B[C<fcr)?&a*?L3 6 4A:fei:i;3 6 4Bt»«SL 
TisO, »ai?L3 6 9tt. ?&^zKSfaiig8S3 6 7Ai3J; 
t;3 6 7BCJ:»3?&ai*?L3 6 6A:feJ;tK3 6 6Bia 
«&bTV>-5, bifcTjtoT. «S«^«&S^8Rt*3 4 Oft. 
ai*J&SPSS*^e.®?&^*?&«i»&a3 6 1, 

jggS3 6 2 A*J:r;3 6 2 B, 3 6 4 Ai>J;t; 
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3 6 4B^lftVr:mmi^3 1 2 A~ 3 1 2 DC«J&T'& 

t*tc. mm^3 1 2A~3 1 2D*ie,spui^n5j^ai 

TH&l^myii^ 3 6 6 A:&J:£;3 6 6 B. ^^;4c«Uill^ 
3 6 7A:fe±t;3 6 7B. WfttiUS 6 Q^itVXI^Tif. 

[0 0 7 81 H ^ LT«lfiKStXfcE«^iJ&»ffl5« 340 

3 1 2A~3 1 2Dfcj!ISlBf^X, l6fl:j5fX;feJ:rP&ai* 

[0 0 7 9] 'AiZ. H o LfcE«BJ^i|&Sfgl5« 3 4 0 *3 J; 
Zf^mi^3 1 2A~3 1 2D*iR«j-rS««rt§S3 8 0 
ICtJViTKWTS. H2 7tt, BI2 l{C*"r*R»«»3 

1 0 <£ J - J mm-vmrnv^mmm-vS)^. 0 2 i 

1X0 2 7 tc^-r<J; 5 (c. jRift^#3g3 8 Ota, teJ^o^tt 
SUT^t). ±m3 sit. i«*#:3 1 2A~3 1 2D 

^'SLmti>tsLmm3 9 It. tsLm^3 9 1 (ommzmr) 

[0 0 8 0] iRiWffl53 9 1 wTSBtf*rtfl!HCtt, SlB^ 
3 1 2 A^©aB:&|6jC^B-3&Ur^3 9 2*t#fDfttfJg 

issnrvi*. 2:©u:'3 9 2 a, j!i8iiBf^i&spa5«3 4 

iRiW8B3 9 lommi^s 1 2A^(Dmmm 
i»g«:3 1 2 A^®ag*ifatc}&o 

fc^Ffr;^ 2 3 9 4 A. 3 9 4 B^56«Jg«Sn 

T*3D, >J:/3 9 2lr=bl^«;i5:5titg53 9 4A, 3 94 
B*tJ^J5R3nTVi-5. J:©$Jf8B3 9 4A, 3 9 4B© 
mm«^3 1 2 A«?C9^ftl!fll|iCtt, «H«i3 1 2A^<0)B[ 

"p^mziA. T^^vyziK, '^^)\/zih., x^U'>=f 
fc-b©^) \zi^yiwwut.tytmmmxkw.w^3 93** 

±313 8 1 Sffit)#Jt-575>i?3 9 6*«}^^$nTV^ 

[0 0 8 1] ±368 lOtf^l^HBUfCfe, «B«:3 1 2 A 
«©«Jl;5F|fiJlC»-DfcU:/3 8 2*««f0ffltfJ^JI«3nT 
VIS. ;^©Ur/3 8 2t>jKS!^^if&#li?*J3 4 0*«lSO# 

fc, ±M3 8 i©ag«i3 1 2 Kma^nrnwiz^^ttM 

\Z%. mm^3 1 2A«SS©«»;5r|fiIfc»ofc¥fT!ft20 
©^^|IS3 8 4A, 3 8 4B^*tJ^^gSnT*5 0. in© 
5^^363 8 4 A. 3 8 4B©ifiSH«:3 1 2Aa?©ft<ftffllI 
iCtt»«fiSifiM8l5«3 9 8*tBtDftltSnTli-5, ± 
it3 8 l©i&fflfctt, iR»4ffl3 9 l©7^>v3 9 6 t 
iE^-rs:77>>?3 8 6*^J^^$tlT*5t). S*L:f5;Vi 
4^Jl'hfcJ:D«l»«lgB3 9 HciSlO#ltWI8tJS:oTVi 



(11) it*iS¥8- 1 7 1 9 2 6 

20 

[0 0 8 2] l3.io. C©lR«A$8g3 8 ^(fi'St^^^om 

mz\i.. -e-n-enaijEEtssi 1 1 o*t®o#tte.n, sdbe 

«|«|l 1 0tcJ;r)iRiM$S3 %Q\zt3m^TzMkm^3 1 
2A~3 1 2D&aJi;&iR»cftffii»rt6t;Q:^Tl'JS. 
[0 0 8 3] )Si^\zmm^3 8 0(:«(S#3 1 2A^& 

siB-r-5«i^{c:3ViT02 sics^^iaiB-rs, 028 

tt, JR«^^S 3 8 0 ©iRiW86 3 9 1 3 1 2 A^ 

3 9 1 <r>^^\z'm^^mw^3 4 0 02 8 

iO (a) (CS^-r ct 5 iRft^gg 3 9 1 ?£zK¥*^ ^eT«lt 
C 5 Lrc«S8-^, «R<Bt^iS&»ai5$} 3 4 0 (Df^^kJs 

. 3 13 i&^-a^mim 3 0 *«H-r<s. ii© t 

iRS^geS 9 1 ©^JtSieS 9 4 A. 394 B*t*«?fi 
3 1 3m-^ii^ Hf •5*>e.*«Jl63 1 3^tt^S{C'K« 
8tl»diJS:Sn-5, 3tJ#a83 9 4A. 3 9 4BtCtt 

*«fffiSi««iB«3 9 8*ni!iDf*JtT»«*^s, B»-r 
smms 1 3WKBlM&*i;.Sc:t;5:<fij«5t«S-r 

[0 0 84] z.^\^-z. m^t^mmi 340 ©i^j&± 

a? *trSf«»©^«ffi3 1 3*«J»UifS:e. iRill«l«3 9 1 

&«S{*:ttiR«i«K3 9 1 iiW&mmmM3 9 8 
LT3£1^3nTVi-5*»6., JnjEE««l 1 OJCJ;S<Rjt* 

[0 0 8 5] A\Z. 02 8 (b) JRiWaS 
3 9 1 *a««c*J^dcLfc;&*t^*T;&{c;fe«±5« 

tt. mp,mi^mw^3 4 o®«4je>±^c*««i3 13s? 
[0 0 8 6] m^x. 'mm^mi3 4 o©Pii«!iic^ 

<«$nfc«S«:3 1 2A~3 1 2D*linJE»lil IOC 

oco^BL-fc^ms 1 3im'^ommzis.^i.oms. 

T-S. ;:©JDJE©«ftt, «S<Bf^i»&»a6*}3 4 0©«fl!l 
©«»#:3 1 2A~3 1 2DfCl)n*)S£E**«!aS'«^ 
#Kife-5J;3fciniJEE-r.5. «S#:3 1 2A~3 1 2Dtt 

mm3 9 1 ii'mmiimmi3 9 a s^n-tx^t^s 
»3 1 3\z'(^mt^mm.%n-'\zn.^. jRjftsus 

40 9 1 \Z±M. 3 8 1 SIR 0 ft tt«R««}lk 3 1 0 S^^f 

•5. 

[0 0 8 7] H 5 Lfc#«fd685*J i 0 «fi!c^ tVtdim 
«m3 1 0©«S<Bf^||«|^3 4 0(C. H^b^tr^jKSi^ 

[0 0 8 8] e^±itt?^bfc®2SIJg«iiJ©j|!!!E!^tt«l3 1 0 
lrj;n«. m.^^3 9 1©«©#:3 1 2A~3 1 2D© 
50 3t^g|53 9 4A, 3 9 4Bt*»fifiilS«a5«3 9 8Sr 
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fsmx^itoi-v. mum 9 i'^m\zmnmznmii^^ 

ffi*.#ttS;it*tT€fS. SS*3 1 2A~3 1 

2Dtc:Blf5fe®B£**lni^fc», «e«^3 1 2A~3 1 2 
D3&tXA-Xfclin£E$nTtteft:3 1 2A~3 1 2DS 

}g^-r-5ft*fi»3 1 z\tm-'immt.is.^is^^. 

'y^^©<kO/jN3^ili«a[©«SlBt««i3 1 otf^eit^t 

sec. -«^}^^snfciR«sge3 9 i©>f*« 

l:%iiB(^it&«^ffi^3 4 0 &»|5L/!:©-C, ini£E«Mi 1 1 
OfcJ:Sgi380ffi*ttiRilft«3 9 l*tSltJt-^, 

i^sttg|£^^3 4 0 ^mm^ 9 1 tcajef -SiK-s^^^i. 

[0 0 8 9] -btJcD. ft«B«^3 1 2A~3 1 2 0^^ 

8iaEWS^!ft<-r5J:t**T€r, j!IS»S«i 3 i o ©» 

SfgB;W3 4 0t4-:3©ae#:3 1 2A~3 1 
ft:ibLT-Wttftfr-5©-e. «S<Sf«fl&3 1 0*»p« 
\zmS,\zf8Lmrr^ZLt.1it-C^^. j!R»«it&»SI5«3 4 0 
3 1 2A~3 1 2DTg^^L, <fi«Ai6injEE« 
«1 1 0»Cj;DJEE:f3&llIlA-5©T, «S^^il^i^aB#3 4 
0 LmmV^Z 1 2 A~3 1 2Dt©»Mffil-+i)-J5:->- 

;nt««ffit--5J:t*«T#«. sec, «siBf«i&sfii5;w 

3 4 0*'>e>^l8^#:3 1 2 A~3 1 2Ti\zmWi7.^^ 

mmz^i^t^iimz^mmi^z i 2a~3 1 20*^?, 

«!SlPf^i|i&»«fi5*^ 3 4 Q-s.mW37.^<DmiJ7.m^iH^\Z 
»a-r-Silt«»T?^S*>Sft«(li«^3 1 2A~3 1 2D 

CO 0 9 0] m2iijs«iiioj8K)pf«?&3 1 0-ctt. mm 
3 9 1 ©^i^ffis 9 4 A, 3 9 A^\zm^w&mm 

3 9 8 *l9:«b&*t, 3^J#eC3 9 4 A. 3 9 4 BS*« 
[0 0 9 1] m2$|ffiM©)IISif5ftt«3 1 0T», 
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iS&tt^»*^3 4 0Sr7Jl'S-'^7AC<tD}gJ«bfc*t. «^ 
TfH, #U7xx^>x-x;i.a?©f^niSH4:/7X^ 
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[0 0 9 3] fS2|liSgW©jilR»«»3 1 OTtt. -^t:?^ 
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6i:*S|-&bT}g^L, ±gBy-X8 0^5J:r^F^S^^- 
;^9 0*8B*J4 4 2t«tD#tt-Sfe®frn«. 

-x8 o*5<ttXTa8y-x9 o*a8i{cfiowt5«-& 
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■r-5fc*»feJ:<, «S«:»Cjll8iPH&»SBt©»«i!&ff 

Jft^ifJ-BA^i^V^. C©&85. ^i^EW;fti:©Si^lB5ia* 

[0 0 9 6] ■l^lH2fB«©j|IS4Bf«»(cJ:n(f. «f|!|Eft& 
[0 0 9 7] tt;^JS3IBtt©«|!^««l{:J:n(f. tmi^ 

T, mmfim'&BWj^uii<D»wi^mizmm-^is-^. 
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